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It will help you to make better 
splices that will LAST LONGER. 


Many thousands of electrical men have already 


found this wall chart of great help. It is 22” x 33” with 


SUGGESTIONS: 


17 clear pictures and diagrams with complete instructions 


in large readable type. If you have not received your free 


Use what you have. Make 
everything do extra work. 
Splice short lengths of cable to 
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Realism 


Realism was probably never better defined 
than by the old negro who was in prison for 
doing something for which his lawyer told him 
they couldn’t put him in jail. His well-known 
answer was, “Well, maybe so, boss, but here 
a 

The great difficulty of American business 
men during the past decade is that they have 
thought as the lawyer and not as that old negro. 
They have been too conscious of their rights as 
previously defined, not appreciating the fact 
that reality and right, be it legal or ethical, are 
not necessarily synonymous. 

It is but natural for one to fight against any 
usurpation of one’s rights and we would be a 
spineless people if we didn’t. In fact, as a nation 
are we not at war fighting a reality in Europe 
and Asia that does not measure up to our stand- 
ards of right? 

When, however, as an individual or as a 
business we elect not to accept a current reality 
we must be prepared to offer an active defense 
that will bring a quick decision or else be pre- 
pared to endure constant ravaging, even to the 
point of collapse, if we choose the path of pas- 
sive resistance. 


There are still in America business people 
who pin their hopes for release from the realism 
that has been building up during the past decade 
in a new political administration. The trend of 
goverrnment, unfortunately, is seldom to remove 


any regulation. 


In the past few years regulation has taken 


many radical turns in the matter of labor, inter- 


state commerce, rate bases, yardsticks and hold- 


ing companies, some of which are gradually 
being decided by the Supreme Court. As the 
decisions came out a lack of confidence in the 
Supreme Court as now constituted grew to the 
point where business men appeared to be will- 
ing to be pushed around to a greater extent 
before seeking trial. 


If one is unwilling to seek legal determina- 
tion, then one recognizes the reality of the situ- 
ation, and instead of continuing to live under an 
increasing pressure from unfriendly regulation 
one might better find out exactly what has to be 
done to get in the clear and then do it, whether 
it involves corporate reorganization, labor organ- 
ization, federal regulation, or theories of valua- 
tion. 


This is not a defeatist attitude, but one of 
realism—and there is a big difference. We say 
fight just as long as there is any reasonable 
chance of winning, but we also say that a patient 
is in no position to argue with the surgeon, for 
common sense tells us that living with one leg, 
for most of us at least, is better than not living 
at all. 


Business has lost certain rights and will 
probably lose more. The important thing, there- 
fore, as we see it, is what methods will enable 
business to live and contribute to the welfare of 
the country under these regulations. 


There is a future for private business in 
this country, but it won’t be any return to the 


? 


“‘vood old days,” no matter who is elected. It 
depends entirely upon how sincerely business is 
willing to face facts and upon that realism build 


a sound financial and operating structure. 
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Temperature Coordination 
of Relays and Fuses 


Success in transmission line operation in connection with induc- 


tion overcurrent relays and fused transformer taps influenced 


by matched temperature characteristics — Typical cases analyzed 


M. R. HOWELL, Jackson & Moreland, Boston, Mass. 





SUCCESS or failure of carefully pre- 
pared co-ordinations of transmission 
line relays and fused transformer 
taps can depend on the consideration 
which the engineer has given to 
matching relay and fuse temperature 


characteristics. Failure to consider 


this factor may be the reason why 


some engineers have a biased opinion 
against the success of such co-ordina- 
tions. Today more than ever before 
it is important that transmission line 
power loads be protected against in- 
terruptions caused by a fault on a 
fused tap. 

The inverse time over-current re- 





FIG. 1—Melting time of silver link fuses in percentage of published time-current curves. 
No preloading. Three points (at —40, +77, +122 degrees) are from data in Schweitzer 


& Conrad Bulletin No. 218 


lay is very adaptable to co-ordination 
with fuses, since both are current de- 
vices. The effect on the relay of 
changes in ambient temperatures 
should be considered in the relay 
specifications. This is particularly 
true in geographical locations sub- 
jected to wide temperature variations. 

It is not generally recognized that 
a decrement in ambient temperature 
causes a decrement in operating time 
of some overcurrent relays and an in- 
crement in operating time of others. 
A decrement in ambient temperature 
(Fig. 1) always causes an increment 
in the melting time of the fuse link. 
With this in mind it is obvious that 
a relay having characteristics similar 
to the fuse characteristics for changes 
in ambient temperature will give the 
most satisfactory results in relay and 
fuse coordinations. This is particu- 
larly true where the relay is in an out- 
door substation or a section of a sta- 
tion which is not heated in winter and 
is on the power source side of the fuse 
installation. 





FIG. 2—Operating time in seconds for multiples of pick-up current at various temperatures (left). Fig. 3—Melting time for fuse and 
contact closing time for relays in percentage of published time curves, without pre-loading (right) 
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In Fig. 2 the operating time in 
seconds is given for three multiples 
of pick-up current at ambient tem- 
peratures ranging from —12 deg. F 
to 95 deg. F. Relay No. 1 has inverse, 
definite-eminimum time characteris- 
tics. Relay No. 2 has inverse time 
characteristics over a wide current 
range. The values given were ob- 
tained by careful tests under con- 
trolled temperature. 

By choosing a base temperature of 
77 deg. F. and considering the manu- 
facturer’s standard published time- 
current curves as giving 100 percent 
time values, the percent time change 
caused by changes in ambient tem- 
perature may be determined by re- 
ferring to Fig. 3, for a silver-link 
fuse and for the relays at double 
pick-up current. Relay and fuse co- 
ordinations are often close at 1.5 to 
two times relay pick-up current. 


Typical Problem Studied 


At the top of Fig. 4 is a one-line 
diagram of a hypothetical transmis- 
sion line section. The complete co- 
ordination curves for the inverse 
definite-minimum time overcurrent 
relays at outdoor station No. 1 
and the liquid-type silver-link fuses 
at station No. 2 are also shown in 
this figure with an enlarged section 
of the closely coordinated portion of 
these curves. For illustration pur- 
poses it is assumed that the relays are 
timed by test and the coordination 
developed at an ambient temperature 
of 95 deg. F. It is also assumed that 
back-up requirements are such that 
as low an operating time as possible 
is desirable for line faults near sta- 
tion No. 1, thereby making close co- 
ordination necessary between the re- 
lay and the fuse. 

The allowance for manufacturers’ 
variables and for arcing was derived 
by comparison of melting time of 
fuse ratings recommended in the “Co- 
ordination Chart” published by 
Schweitzer & Conrad in 1938 for its 
type D fuse, and not from the curves 
in its Bulletin No. 218, which do not 
apply to the type D fuse. Time se- 
lectivity between fuses, equal to or 
greater than these time values, is 
considered satisfactory. On this basis 
the time selectivity between the relay 
and fuse indicated in Fig. 4 for 95 
deg. F. would be considered con- 
servative. 

Curves indicating the timing for 
an ambient temperature of —12 deg. 
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FIG. 5—Coordination for satisfactory service on transmission line represented in “ic. 4 


Relay No. 2 inverse time over a wide current range. 
Coordination at 95 deg. F., solid lines; at minus 12 deg. F., dash lines. Selectiviry at all 


temperatures. 


Allowance for manufacturing variables and arcing of fuse, 0.04 second at 


400 amp., 0.036 second at 600 amp., 0.033 second at 800 amp. 


F. at the same relay settings are also 
presented. With this ambient tem- 
perature the timing of the relay is 
shown to be less than the limits will 
permit for selectivity, over a portion 
of the curve. With fault currents of 
values included in this portion, the 
relays at station No. 1 and the fuse 
at station No. 2 would both operate, 
thereby interrupting the service to 
the entire transmission line. 
Preloading, or other ambient tem- 
peratures within the temperature 
range covered, would cause a smaller 
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unfavorable change from the co- 
ordination at 95 deg. F. 

The above proves that the relay 
used is unsuitable for coordinating 
with a fuse. 

Fig. 5 illustrates a coordination 
for the same transmission line, but 
using overcurrent relays at station 
No. 1, which have inverse time char- 
acteristics over a wide current range. 
Assume that the relays are timed by 
test, and the coordination developed, 
at an ambient temperature of 95 ceg. 
F. Using the same allowances to 
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cover manufacturing variables and 
arcing as were employed for the fuse 
in Fig. 4, a satisfactory coordination 
is illustrated by the curves in Fig. 5. 
Curves indicating the timing for an 
ambient temperature of —12 deg. F. 
at the same relay settings are also 
given. A selective coordination of 


the relay and fuse is indicated at all 


fault current values for the ambient 
temperature of —12 deg. F. 

It is obvious that the coordination 
will remain selective with preloading 
or at any other ambient temperatures 
within the range covered. The relay 
and fuse have well-matched time- 





temperature characteristics. 

The characteristics of the relay 
used in the coordination shown in 
Fig. 5 are very suitable for relay and 
fuse coordinations. It is apparent 
that matched temperature character- 
istics can also be important in the 
close coordinations of relays. 





Pre-wound Stators Cut 


Losses in Older Units 


Factory-built and wound cores installed 


in utility plant generators in twelve to 


34 days — Service interruption shortened 


B. H. SMITH, A. C. Generator Engineering Department, Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 


THREE turbine-generators of the 
Narragansett Electric Company, 
Providence, have lately been modern- 
ized and losses reduced by replacing 
the old stator coils and punchings 
with new cores built and wound at 
the Westinghouse factory, retaining 
the original cast-iron frames. The 
generators are units of similar cross- 
compound machines, each rated at 
23,750 kva., 90 percent power-factor, 
three-phase, 60-cycle, 11 kv. Depend- 
ing on conditions, the jobs took from 
twelve to 34 days. 

Four procedures were studied with 
the objective of reducing temperature 
rise in the stators: 


1, Retreating and reinsulating 
punchings; supplying a few new 
punchings, new radial vent plates, 
new coils duplicating the original 
design, and new high-pressure fans. 
Stator teeth would be repunched to 
increase the air gap and give a short- 
circuit ratio of about unity. Tempera- 
ture rise by thermocouple would be 
70 C.; no change in rating or loss re- 
ductions was expected; factory time 
under prevailing conditions estimated 
105 days. 

2. Changes as above, but without 
repunching of teeth, S.C. ratio, 0.9. 

3. Complete pre-wound _ stator; 
coils duplicating original design; new 
silicon steel punchings stacked in an 
inner frame with radial vent plates; 
new fans. No change in rating ex- 
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LOWERING pre-wound stator into place in frame of 11-kv. 
generator at Narragansett Electric station, Providence, R. I. 


pected, Temperature rise 60 C., and 
S.C. ratio, unity. Estimated loss re- 
duction, 335 kw. at no load and 400 
kw. at full load for two generators 
of one cross-compound unit. Large 
core loss savings. 

4. Complete pre-wound stator as 
in (3), except with newly designed 
coils having larger copper section. 
Stator rating becomes 30,000 kva. 


Procedure (3) was 
chosen, spare coils 
having already been 
ordered for two gen- 
erators (of a unit in- 
stalled in 1921). The 
shipping schedule 
took advantage of the 
New England Power 
System’s hydro-elec- 
tric capacity available 
in high-water periods. 

Besides the silicon 
steel laminations, the 
new stators utilize 
modern practice in 
insulation, coil treat- 
ment, bracing, glass 
cord, through-bolt in- 
sulation and non- 
magnetic vents and 
end fingers to cut 
losses. Inner frames 
are circumferential 
rings with outer di- 
ameters_ slightly 
greater than the 
bore diameter of the old cast-iron 
frames. Thus when bolts at the frame 
split are tightened the new inner 
frame is securely clamped. Heavy 
axial spacers are welded between the 
rings to form a rigid structure. 
Punchings are stacked on axial bars 
welded to frame rings. The usual de- 
sign of end plates and end fingers 
was employed to clamp the core. 
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Generators were all short enough for 
straight radial ventilation. 

Foresight in having a pre-wound 
stator on hand at Providence enabled 
one unit to be restored to service in 
twelve days after an interruption due 
to a short circuit and ground. The 
failure occurred on a Saturday night. 
On Sunday the manufacturer’s service 
engineer at Boston was notified and 
a ground reported on one phase of 
the old stator. Also the top of the coil 
was found shorted into the bottom 
half. No damage was apparent on the 
end turns and the utility proceeded 
immediately to remove the rotor. 
Work was organized on a 24-hour 
basis to substitute the pre-wound 
stator. 

Stripping the stator coils and re- 
moval of slot insulation was com- 
pleted by Tuesday p.m.; laminations 
were all removed by Thursday a.m., 
after which the stator and keyways 
were cleaned. The new stator was 
brought to the plant and cleaned. On 
Saturday the pre-wound stator was 
put in position; stator keys and wir- 
ing around the frame were installed, 
and the following Monday keys were 
welded, cross-connections soldered 
and taping begun. Taping was fin- 
ished at midnight on Wednesday. 
New blowers had been installed on the 
rotor, which was placed on Thurs- 
day. A cut off the blower shields 
was required to reduce width. This 
was done and end bells put on Fri- 
day, and the machine went on the line 
at 5 p.m. that day. This restored the 
large unit to service, as both genera- 
tors comprising the electrical end 
were out of commission during the 
repair period. 


Crane Pulls Laminations 


The job took about 1,200 man- 
hours, of which the utility provided 
390. In this case a section of lamina- 
tions about 0.5 in. thick was sepa- 
rated and pried out from the rest of 
the laminations for a sufficient dis- 
tance to place two steel hooks in the 
air duct iron (instead of removing 
One or two laminations at a time), 
one on each side of this ring of 
laminations. A crane pulled the lami- 
nations out of the old stator. A 
30-kv. high-potential test used in the 
earlier replacements was omitted to 
save time (about eighteen hours). 

These generators were built for 
100 C. rise. Since 1924 the manufac- 
turer has built such units for 60 C. 
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rise, and no failure has been noted. 
The older generators have a small 
number of radial air ducts in the 
center of the machine and some 
trouble has been noted from swelling 
of insulation, with cracking at sharp 
corners. This difficulty has not been 
found with modern generators (e.g., 
having 3-in. air ducts). Less paper is 
used in stacking modern stator punch- 





ings, and the lower operating tempera- 
tures have a beneficial effect on the 
paper, which is installed to prevent 
eddy current flow. 

After installation of the pre-wound 
stator above mentioned it was tested 
and delivered 15,000 kw. at 11.2 kv., 
the field excitation being 365 amp., 
power factor 68 percent and stator 
temperature 58 to 65 C. 





Barriers Found Best 
for Bomb Protection 


BERNARD HOGBEN, Technical Journalist, British Government 


IN CONSIDERING SCHEMES for 
protecting the machinery at generat- 
ing stations it soon became evident 
to the experts that little could be done 
against a direct bomb hit. Precau- 
tions were, therefore, taken to limit 
the extent of possible damage. 

Around the turbines massive blast- 
proof walls were erected, about 12 ft. 
in height. Narrow catwalks were 
provided to give easy access to the 
machines, and in some stations steel 
arched roofs were built. Experience 
showed, however, that this kind of 
roof kept in the heat without adding 
appreciably to protective qualities. 

Segregation of all individual ma- 
chines and equipment has been the 
goal at which the experts have aimed. 
Blast and fireproof walls have been 
built, so that if one machine has been 
knocked out of service damage was 
limited, so far as possible, to the one 
component. 

Each piece of switchgear has been 
isolated from its neighbor by fire- 
proof walls and provision made to 
run off the oil in case of fire. Cable 
ends have been protected by brick 
and concrete walls and oil stores pro- 
tected in a similar way. 

The tremendous expense involved 
in all this work has carried a 50 per- 
cent government grant, although in 
the case of some undertakings a com- 
mittee of the industry is empowered 
to recommend increases up to 100%. 

Other precautions involved the 


bricking up of windows, removal of 
glass from roofs and fanlights and 
provision of fire-fighting appliances. 
Staff had to be trained in ARP and 
fire duties and emergency rations held 
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ready against any eventuality. The 
cost was borne by the undertaking. 
Object of all the schemes that have 
been tried during the last three years 
has been to secure that when a turbine 
was put out of action others in the 
same plant could carry on. The pre- 
cautions have enabled this essential 
work of supplying electricity to be 
carried on at all times. and the na- 
tional and _ individual preventive 
methods have proved that it is pos- 
sible to limit damage to a far greater 
extent than was first anticipated. 


Control Rooms Duplicated 


Large undertakings have dupli- 
cated control rooms to obviate pos- 
sibility of being knocked out of serv- 
ice, and where such additional work 
has been carried out the government 
has helped to bear the cost. 

When heavy bombing first started 
in the summer of 1940 regulations 
necessitated that all but key-men 
should go to shelters on the wailing 
of the siren. Very soon the men be- 
came accustomed to the nerve strain 
of heavy explosions and were re- 
luctant to take cover. Raiders over- 
head became the only signal for a 
dive for shelter, and it soon became 
evident that the only type of air 
raid protection of value must be lo- 
cated close at hand. 

New shelters were built inside the 
plants, so that personnel could take 
cover at the last possible moment. 
Had the experts been able to visualize 
the ordinary man’s reaction to heavy 
bombing, the expense of duplication 
would have been avoided. 
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Welding Reclaims 
Bronze Hydro Runner 





Critical materials saved when worn runner 


worth $500 as scrap is arc welded at cost 


of $2,000 and returned to active service 


GEORGE H. BRAGG,” Pacitic Gas & Electric Company 








PROCEDURE in the reclamation by welding 


(a) Runner mounted on a horizontal mandrel for easy welding showing (1) appearance 
of vanes after discharge portion had been removed in boring mill, (2) a vane casting and 
(3) finished and unfinished welding of some of the vanes 

(b) Entrance edges of vanes showing (1) worn condition, (2) semi-finished vane and (3) 
finished vane 

(c) Close-up showing new section of vane welded in place 

(d) Close-up showing completed vane after welds had been filed and ground 


A BRONZE RUNNER of an 18,000- 
hp. hydraulic turbine on the system 
of the Pacific Gas & Electric Company 
has been reconditioned successfully 
and is returning profits “in the 
black.” The vanes of this runner had 
been badly worn by waterborne sand 
which had discharged through the 
turbine. The wear was not uniform. 
Thickness of the entering edge of the 
vanes had not been materially re- 
duced, but the exit edge next to the 
draft tube was worn almost to a 
“feather edge.” 

Weight of the runner was 5,700 lb. 
and a new one to replace it had been 
quoted at $5,510 at the time of the 
last price inquiry (1938). Scrap value 
of the worn runner was approximately 
$500. Examination showed that the 
runner could be reclaimed provided 
the thin portion of the vanes could be 
removed and could be replaced with 
new material of the original thickness, 
shape and composition of metal. 

Experimental results on a single 
vane gave assurance that the unit 
could be salvaged economically. The 
runner was placed in a boring mill 
and the thin portion of the outlet 
edge of the blades removed to the 
extent shown in the accompanying 
illustrations. It was then transferred 
to a horizontal mandrel supported on 
two roller bearings, where it could 
easily be hand rotated by the welder 
for his portion of the work. 

First operation was beveling the 
edges for making double “V” welds. 
Then a pattern of the portion of the 
blade that had been removed was 
fabricated to fit the beveled edges. 
Curvature and shape were according 
to the original design. Castings were 





* Engineer of maintenance. 
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then made of the same alloy as the 
parent metal—88-10-2 bronze. 

Actual welding or brazing of the 
cast vane sections to the runner calls 
for skill on the part of the welder as 
well as experimentation to determine 
the preferable method. Studies were 
made with gas and arc welding, vari- 
ous kinds of welding rod, technique 
to prevent internal strains and pro- 
duce strong welds of homogeneous 
metal. The electric arc process was 
selected because in this particular 
type of work it has proved more suc- 
cessful than gas from the standpoints 
of strength, speed of operation and 
internal strains. 


Two Kinds of Rod 


Two kinds of rods were used— 
Aerisweld bronze, a shielded-arc elec- 
trode, and Anaconda “D” phosphor- 
bronze. The former is suitable for 
welding in any position, but the latter 
is better for “down” welding where 
large quantities of metal are de- 
posited. The short seam along the 
hub was welded first, then the long 
seam along the vane, and finally the 
seam along the skirt or shroud of 
the runner. By checking the gap in 
the third seam frequently as the weld- 
ing progressed on the first and sec- 
ond seams and preventing it from 
increasing or decreasing, the intro- 
duction of internal strains was 
avoided. This was accomplished by 
peining with a small pneumatic ham- 
mer, a common practice where pro- 
gressive normalizing of the weld is 
imperative. 

All the welding was completed on 
the top or accessible side of the vane 
before starting on the “V” on the 
reverse side adjacent to the previously 
attached vane. All the welding was 
done with °5-in. diameter rods using 
170 amp. at 23 volts with reversed 
polarity. This heat proved to be the 
optimum for both types of rods and 
for all other conditions. 

When all the welding on each vane 
was finished the rough surface was 
smoothed by means of rotary files, 
followed by emery wheel grinders. 
The entrance edge of each vane was 
restored to the original contour by 
“building up” the crevices and weld- 
ing a 4-in. square bar of cast bronze 
lengthwise. 

The entire job required 87 lb. of 
welding rod and the total cost was 
approximately $2,000. 
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Novel Heat Exchanger 
Cools Transformers 


WHERE external forced cooling can 
be applied to transformers to increase 
their capacity, the novel heat ex- 
changer developed by a West Coast 
utility company can be used to advan- 
tage. The apparatus consists of a 
Ford truck radiator and fan, a 2-hp., 
1,800-r.p.m. motor and a small pump 
mounted base. The 
pump is rated at 10 gal. per minute 
at 10 ft. head. Under normal condi- 
tions the unit will dissipate approxi- 
mately 34,120 B.t.u. per hour. 
Connections to the transformer are 
by means of Neoprene oil-proof hose. 
The hot oil from the top of the trans- 
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former is drawn through the radiator, 
which is connected to the suction side 
of the pump, and discharged into the 
bottom of the tank. The top connec- 
tion provides that oil cannot be drawn 
down below a safe level in the event 
of a leak in the radiator or piping. A 
check valve is installed in the bottom 
connection in order to prevent the 
transformer tank from draining by 
gravity. 

The company has 24 of these units 
in operation on both water- and self- 
cooled transformers. Also four of the 
units are maintained in the central 
warehouse for emergency use. 





PLAN of a small heat ex- 
changer used for trans- 
former cooling that consists 
of Ford truck radiator and 
fan, a 2-hp. motor and a 
10-gal.-per-minute pump 
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THIS BATTERY of heat ex- 
changers is cooling banks 
of transformers in a Pacific 
Coast substation 
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They Sell the Company 


by Selling the Service 


Arkansas Power & Light sends out its thirty customer service repre- 





sentatives (formerly appliance salesmen) and five home service girls 


to carry the company’s story to commercial and residential customers 





LET’S BE SURE our customers know 
all the facts and then we can rest our 
case on the intelligence of the Amer- 
ican people,’ President C. H. Moses 


in essence told members of his Ar- 
kansas Power & Light organization 
as he inaugurated recently a new cus- 
tomer service program, to be con- 


ANALYSIS OF COMMERCIAL SERVICE 
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_Blankville _ 








JOHN DOE 





Blankville, Arkans 


Nature oF 
Business 
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Saavice or I can be of help to you in any way, please call me 


CROSS-SECTION OF DOCTOR DOE—Before 


If you should require additional information about your Evectaic 








ARKANSAS POWER & LIGHT COMPANY 
James Smith 





any one of the 30 “Customer Service Repre- 


sentatives” of Arkansas Power & Light knocks on the customer's door he has prepared 
at the office this summary of that specific customer's exact monthly billing, usage, 


average rate and connected load. At the 
analysis is left with the customer 


conclusion of the interview, a copy of this 


ducted by appliance salesmen under 
the new title of “Customer Service 
Representative” and by the home 
service girls. 

First step was to equip these peo- 
ple with up-to-date and correct infor- 
mation.on company policies and op- 
erations. A two weeks’ training school 
was organized and all of the key men 
of the company were called upon to 
present the story of their depart- 
mental operations. After each ses- 
sion an active round-table confer- 
ence was stimulated and steps were 
taken to assure that program speak- 
ers drew freely upon charts, slides 
and photographs to make their pre- 
sentations interesting. 

Second step was a brief period of 
training for field work, with prac- 
tice sessions (1) on methods of con- 
ducting an interview, (2) of using a 
specially prepared manual describ- 
ing company history, organization 
policy and operations, and (3) on 
ways to prepare report forms so they 
would be of maximum value. 





UP-TO-DATE, occurate and complete cus- 
tomer bible 


Customer Service Representative (left) 
answers commercial customer's question 
about the company by reference to his copy 
of a carefully prepared, standardized man- 
ual which explains why, what, when and 
where. In every manual is a special reprint 
of "Public Relations for American Industry’ 
a feature published in "Electrical World,” 
October 8, 1938 











The third step was the operation 
of the program, and this involved 
even more advance preparation for 
the interview. After the customer was 
assigned to the service representative 
he went to the meter book to prepare 
a billing analysis from that custom- 
er’s actual usage and took this to the 
customer’s home when he made the 
call. 

Methods of using this information 
are described in the accompanying 
captions. 

At the conclusion of the call the 
representative turns in a report of 
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When You Tell Me How Many Hours Per 


Week You Use Your Appliances I Can Show 
You How Little It Costs You to Operate Them. 


AN IRON 
2 6/10c Per Hour 


A RADIO 
4/10c Per Hour 


A REFRIGERATOR 


Operating Costs Vary- According 
to Size of Box, Use, ete. 
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A FAN 
2/10c Per Hour 


A WASHER 
1 2/10c Per Hour 


A VACUUM CLEANER 
1 4/10¢ Per Hour 


A TOASTER 
1/2c Per Meal 


A COFFEE MAKER 
1/2e Per Meal 


A SEWING MACHINE 
2/10c Per Hour 


A ROASTER 
4c Per Meal 





A WAFFLE IRON 
2c Per Meal 


A MIXER 
2/10c Per Hour 


A SHAVER 
4/10c Per Month 


A HOTPLATE 
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2c Per Hour 


& 
B 
al 
e 
2 
a 
‘ 
© 
0 
A 
& 
& 
& 
X 
S 
en 
eg 


A HEATING PAD 
2/10¢ Per Hour 

A RANGE 

Varies According to No. of 
Meals, Amount of Use, ete. 


a, A WATER PUMP 
1 2/10e Per Hour 
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Estimated weekly appliance cost -—* = an average 
of ccna per day or 0 den Tie ver month. 
Your average monthly bill is ‘mA... 

Your estimated monthly appliance cost is . sre. 
Your estimated monthly lighting cost is. . $ 


Please call me whenever | can be of help to you. 3,52 


Customer Service Representative 
ARKANSAS POWER 4 LIGHT COMPANY 





THE CUSTOMER participates in this one 


“Tell me how many hours of service you 
get from your electric servants, Mrs. Does- 
sel, and | will show you how little it cost," 
says Arkansas's Mr. Smith. Note the trifling 
monthly costs: 13 cents for ironing, 8 cents 
for news and entertainment that encom- 
passes the globe, 7 cents for coffee and 
83 cents for lighting this home. 


ELECTRIC SERVICE ANALYSIS for resi- 
dential customer 

A simplified form is used when calls are 
made on residential customers, attention 
being focussed on the meter reading date 
and the low price at which added service 
through the use of added kw-hr. may be 
purchased 


the results of the interview, copies of 
which are reproduced here. 

The home service girls are equip- 
ped with the same company manual 
and direct their efforts principally 
to solving the problems of new cus- 
tomers. 


DAILY REPORT of customer service calls 


Seventy-five percent of the customers re- 
ported satisfied at the rate of 3.8 calls per 
man-day. Thirty-four complaints and incom- 
plete calls to be straightened out. Forty- 
six high bill and rate complaints, twenty-one 


criticisms of the guarantee deposit policy and nineteen voltage troubles taken care of, 





| ror A. Donn DoepreR | 


Account | 
a_Brawkviire ,ARK. Number b-014-2. 
e HERE IS A RECORD 
f Your ELECTRIC SERVICE From 
FES itl 5 FES i942 

Monchs 


KM H 


\FEG Tse | 2-64 | 
[man | so] 2.65 | 





LAP R | 60 | 3.060 | 

Your Meter bop my | 78 | 3- GS | You are Being 
Readon About| TumE | 72 | 3-42 | pitteg under 
:* tan Lad 4° . +.0S | 
the *"y | {92 | 377 | R-4 

fEachMonth. | |@@ | $26 /—— 

|36 | 39/ 

{| 7o | 3.35 

(qo) 338s 

igo | "os 


} Rate Schedule | 


ae, | 

Your Average Monthly Bill was § 

ty 11: Cents per Day 
~ bo wend 


HERE IS HOW YOUR LAST MONTH'S BILL IS FIGURED 


Minumum Charg £2 
«FO KwH 3£< per KWH a5 
Next___KWH per KWH 
Additional KWH ¢ per KWH 

: ane trotraa + 4:05 
Any { pg, Addie: al to the Abo Would Have Cost You 
Inlyhe Cents per KWH 


ruld require additional informa , tr rice 

“elo “ima aa 

Signed a =m 
Arkansas Power & Light Company 


please ca 





every one previously a source of customer misunderstanding and irritation. 
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Infra-Red Developments 
Speed War Production 


Radiant heat engineers utilize the convection energy 


formerly wasted, tackle problems caused by modified 


paint formulations and develop new types of ovens 


PAUL H. GOODELL,* C. M. Hall Lamp Company, Detroit, Mich. 





WHILE utility power engineers and 
production and electrical engineers of 
large industrial plants are well aware 
of the fact that infra-red heating has 
earned a reputation in the field of 
low-temperature industrial heating, 
many fallacies resulting from the pre- 
mature infra-red 
have been exposed by the experiences 
of the last two years. For example, 
infra-red does not bake as the result 
of any penetrating qualities of its 
radiation. The inverse square law 
does not apply to radiant ovens. The 
output of a modern radiant lamp is 
not a conventional beam. Convection 
heat is no longer a waste product. 
Furnace atmospheres are not inconse- 
quential. The commercial application 
of radiant heat is not the single prob- 
lem of heat transfer. A potential user 
cannot solve his problem by experi- 
menting solely with a group of lamps. 
Tunnels of uniformly arranged lamps 
are at best limited in their effective- 
ness. And, finally, we electrical peo- 
ple do not deserve the primary credit 
for the general success of radiant 
heating. 


announcement of 


Facts vs. Theory 


What gave rise to the fallacy that 
the speed of infra-red is ‘due to its 
heating from the inside out? 

The legend in Detroit is that early 
experiments revealed the absence of 
surface skinning during drying. This 
indication of slower surface drying 
combined with faster complete dry- 
ing seemed to indicate that the heat 
was emanating from within. At least 
the story possessed mystifying quali- 





* Manager, Radiant Heat Division, 
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a 


HIGH—Looking down a “double-action” vertical oven about three 


stories high which is solving a textile industry war problem at the rate of 30 yards 


per minute. 


Though employing several hundred kilowatts, the savings in operating 


cost in one year will more than pay for the complete investment 


ties, which for the time at least pre- 
cluded the necessity for thermody- 
namic analysis. 

Actually, we know today that the 
time-saving qualities of radiant heat- 
ing are due almost wholly to the sus- 
tained rate of heat transfer, which is 
unaffected by Newton’s law of tem- 
perature differential, until the energy 
is absorbed or converted into sensible 
heat. Thus, coatings, whether opaque 
or translucent to radiation in the 
infra-red spectrum, will be heated to 
equal degree if applied on a non- 


reflecting or opaque background, al- 
though temperatures on transparent 
or rightly reflecting backgrounds will 
be dependent on the opacity and ab- 
sorption characteristics of the coating 
applied. 

Thus heating cycles as customarily 
based on air temperature provide no 
indication of the schedule required 
under radiant heating, which may 
itself be directly influenced by the 
density or concentration of energy 
applied. Furthermore, the schedule 
for a given paint formulation will 
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vary in relation to the mass charac- 
teristics of the product on which it is 
to be applied. 

It is important to note, however, 
that a diminishing percentage of radi- 
ant oven applications involve the 
baking of paints. Largely due to its 
time, cost and space-saving advan- 
tages, in combination with cleanli- 
ness, safety and ease of control, radi- 
ant heating is today in common use 
for (1) a great variety of applica- 
tions where working temperatures 
need not exceed 500 deg. F., and 
(2) where suitable interception of 
the energy can be provided through 
proper handling of the products to 


be heated. 


“Buying a Lamp” 


Believing that his requirements are 
different from all others, the average 
customer, whose curiosity has been 
aroused by infra-red publicity, pro- 
ceeds to buy one or more lamps and 
to start experimenting. 

More than likely he becomes dis- 
illusioned. The temperature drops as 
the distance from the working plane 
to the lamp increases and any number 
of other difficulties may set in for 
which his amateur experiments re- 
veal no logical answer. 

The same consequence might well 
occur if a similar procedure were fol- 
lowed in obtaining a convection oven. 
Here the established procedure for- 
tunately is to obtain expert advice 
based on the fundamental premise 
that heat is easy to produce but costly 
to apply. 

Unless the customer has a better 
than average knowledge of thermo- 
dynamics, he may hastily reach the 
conclusion that his application can- 
not be adapted to infra-red heating. 
Unbiased consultation with a quali- 
fied engineer will invariably reverse 
this decision, provided the chemistry 
of the materials is suited to rapid heat 
transfer. Such consultation is one of 
the most vital services that utility 
engineers can provide in bringing 
about a unified acceptance of low- 
temperature electric heating from 
radiant sources. 


Adaptability 


Few applications present identical 
heating requirements. The most com- 
mon task is that of heating a variety 
of shapes and sizes of objects uni- 
formly, as in the more universal all- 
purpose oven. 
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NEAT WAR PLANT STUNT—This manufacturer wanted to dry 15.000 linear feet ot 


his product per day. Space did not permit straight-line handling. 


Solution: Product 


enters at high speed at right, is sprayed and passed to infra-red oven at left. Here 
product is diverted, in short lengths at right angles and relatively slow speed, to form 


an L-style assembly needing little space 


We should not expect that three- 
dimensional objects may be uni- 
formly heated without correspond- 
ingly making provisions for uniform 
three-dimensional control of the radi- 
ant energy. Ovens may be readily 
built to provide effective heat dis- 
tribution on surfaces parallel to the 
oven walls. However, special con- 
sideration must be given to any sur- 


U.S. Standard 


Temperature 
Attained in 
Degrees Fahrenheit 
Initially 80° 


Heat Losses Limited | 
To Natural Convection 


faces that are perpendicular to the 
oven axis, as in the case of end sec- 
tions on parts progressing through 
the oven on a conveyor. 

By directing the energy in a 
criss-cross pattern at 45 deg. to the 
oven axis it is possible to approach 
uniform heating of any exposed sur- 
face regardless of position and over a 
considerable range of working dis- 
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+s per Square Inch 
250 watt /2 "reflectors 
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50 watt 9"reflectors 
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Thermalamps 


Time in Minutes 


C.M. Hall Larnp Co. 
Detroit, Michigam 





FOR INDUSTRIAL PLANT ELECTRICIANS AND POWER SALES ENGINEERS—New. 


revised infra-red temperature conversion chart for use with new lamps. 
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Gives time 
or heat density required to obtain desired temperatures under various conditions of mass 
and color. In example, with a density of 6.2 watts per square inch, heating a piece of 
20-gage steel, painted white, to temperature of 300 deg. F. requires 1% minutes 











































and complete 


n outside of oven 


SCHEMATIC DIAGRAM of typical oven cross-section and heat distribution 


tances, depending on the over-all size 
of the oven. In this way the inverse 
square law is nullified in modern radi- 
ant heating practice. Ribbed reflect- 
ors in combination with lenses are 
among the devices available to pro- 
vide such heat distribution, thus 
avoiding customary limitations of 
earlier type parabolic equipment. 
Prefocused construction is employed 
to assure the proper distribution of 
heat at all times. Such reflector units 
possess the further advantage of pro- 
viding uniform heat at any desired 
density by correspondingly varying 
lamp spacing and mounting height 
to the work in the initial oven design. 


Controlled Atmospheres 


Throughout the early industrial use 
of infra-red we all thought that oven 
atmospheres were of no particular 
importance. Reflector tunnels 
accordingly used to cut initial invest- 
ment cost instead of building inclosed 
ovens. 


were 


Today the by-product convection 
from heated work is usefully retained 
by fully inclosing ovens and employ- 
ing down-draft system of ventilation. 
The nominal increase in cost permits 
convenient accessibility to all vital 
parts which may be located outside of 
the heating zone, at the same time 
providing improved operating econ- 
omy, consistent performance summer 
and winter, accelerated curing of 
paint finishes, safe discharge of ex- 
haust gases and more favorable bal- 
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ance of vapor pressure in dehydra- 
tion ovens. 

With the combined use of radia- 
tion and convection, predetermined 
temperature cycles should be most 
economically obtained with multiple 
zone ovens. For example, a four-zone 
oven would be particularly advan- 
tageous for baking a typical synthetic 
enamel. 

The first entrance zone would be a 
preheat section. It is a convection 
zone with no lamps, only hot air. 
Reason: To preheat, improve over-all 
thermal efficiency, and take off high- 
volatile solvents. 

The second zone would incorporate 
a high concentration of energy, using 
1,.000-watt lamps. Reason: To give 
that fast heating characteristic of 
radiant energy heating. The ultimate 
baking temperature is to be attained 
in this zone. 

The third zone may be called a 
soaking section. There are lamps 
here, too, but they are spaced on wide 
centers to give a low heat density. 
Reason: To replace the heat dissi- 
pated through the mass of the prod- 
uct by reason of its thermal conduc- 
tivity. 

The fourth zone is the heat-reten- 
tion section. Again convection only, 
no lamps. Reason: Economy, as the 
residual heat in the product itself is 
used to complete the job. In short, 
radiation is for the initial 
accelerated heating, and by inclos- 
ing the oven the working tempera- 


used 


ture is sustained by convection. 
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A successful infra-red heating ne- 
gotiation, whether between prospect 
and power sales engineer or prospect 
and manufacturer, is not completed 
with a determination of the thermal 
requirements involved. This is only 
problem No. 1. On many occasions 
the success or failure of an installa- 
tion will depend upon the proper 
handling of two related and basic 
problems often not realized by the 
customer himself. These are: Prob- 
lem No. 2—The proper handling of 
the product to assure maximum heat 
absorption. Problem No. 3—The 
chemistry of the product and any 
materials to be applied. 

For one customer the vital point 
will be the matter of space utilization 
in the oven to assure economical 
operation. A conveyor-equipped oven 
should be operated at the minimum 
speed and the maximum loading to 
assure best economy for a given pro- 
duction. 

For another customer the determin- 
ing factor may be the selection of a 
finish which will cure rapidly and yet 
provide the desired qualities of pro- 
tection and decoration. The rate of 
heat transfer or maximum tempera- 
ture may be critical points on other 
applications. Usually the best heat- 
ing economy is obtained with the 
minimum time cycle and the maxi- 
mum face temperature. 


Future of Infra-Red 


Two years ago the average installa- 
tion of radiant heating represented a 
connected load of less than 15 kw. 
Today, speaking for our organization, 
the average is above 80 kw. It is esti- 
mated that the total capacity of pres- 
ent installations may be as high as 
60,000 kw. 

We electrical people have been 
aware of the vast possibilities of radi- 
ant heating for many years. Up until 
approximately fifteen years ago the 
bottleneck was not speed of heat 
transfer. It was oxidation. Then, 
through advances in chemical engi- 
neering, rather than in our field, 
synthetic materials were developed, 
which were thermal setting. Oxida- 
tion has thus given way to polymer- 
ization, merely a process of molecular 
growth which can take place with ex- 
treme rapidity. Low-temperature con- 
vection heating promptly became a 
major industrial bottleneck, now 
being avoided by widespread use of 
radiant heat. 
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Implementing the War, 


Theme of A.LE.E. Sessions 


Large attendance focuses primarily on technological contributions toward adequate 


power capacity, cautiously overloaded and competently protected equipment, along 


with ingenious solutions to problems posed by a fight to perpetuate democracy 





HARDLY even a winter meeting of 
the American Institute of Electrical 
Engineers has been more a working 
convention devoted to pressing and 
timely topics than the summer con- 
vention just held at Chicago, June 
22 to 26, 1942. Twelve hundred 
members came to discuss and hear 
about the ways in which engineering 
is helping the war effort of the na- 
tion. The contributions came not 
only in the unusually large number 
of technical sessions and conferences 
but in the formal addresses, a broad- 
cast over the CBS network and in the 
serious discussions whenever two or 
three met together. 

WPB experts came to discuss power 
sufficiency, some of the implications 
of power insufficiency and of mate- 
rial shortages, and committees re- 
ported on safe limits of overloading 
equipment. Some technical papers 
showed how to get more out of exist- 
ing facilities. another showed how 
to circumvent the cessation of flow 
of instrument-bearing jewels from 
Switzerland through Italy. There were 
conferences and clinics on lighting 





- 


RADIO ROUND TABLE—"Electricity Fights the War” was the topic of a nation-wide CBS broadcast during the convention week. Dis- 
cussers are: D. C. Prince, A.I.E.E. president and vice-president of General Electric: Harry B. Gear, vice-president Commonwealth 
Edison; John McCormick, CBS announcer, and Brig.-Gen. Donald Armstrong, Chicago Ordnance District, War Department. 


for production, on welding, on war- 
time pedagogy and on functioning 
of the Institute sections in technical 
service to members in the face of 
retricted automotive travel. 

In short, it was a_ convention 
motivated by and executed for war 
purposes. Nor did it stop there. Evi- 
dence in hemisphere solidarity was 
given in a proposal from Carolos 
Berenhauser, Jr., a Brazilian engi- 
neer, that the A.I.E.E. establish sec- 
tions in South America as well as in 
Mexico; R. P. Crippen (interna- 
tional department of Ebasco Services, 
Inc.) decried the acceptance in the 
United States of the idea that differ- 
ences in temperament are a bar to 
mutual understanding. After present- 
ing statistics of the status of elec- 
trical and engineering developments 
in South America as affected by eco- 
nomics, topography, climate and dis- 
tance between population centers, he 
surmised that isolated power centers 
and a multiplicity of local manufac- 
turing areas are indicated as the 
trend. Opportunity for young U.S.A. 
engineers is restricted by legal and 


professional prescriptions except for 
temporary engagements. 


Power Generation 


Power Supply for the War Program. J. E. 
Moore (War Production Board). 


Power Supply for the War Program. E. 
Falck (War Production Board). 


Power Facilities and Problems in South 
America. R. P. Crippen (Ebasco Services). 


Frequency Control of Load Swings. J. E. 
McCormack and R. T. Lombard (both Con- 
solidated Edison). Larger blocks assigned at 
less frequent intervals. Operator increases 
load only with low or dropping frequency 
and decreases only with high or rising fre- 
quency. Interchange fluctuates less. Boiler 


maintenance reduced. 


Walker Cisler, in his dual capacity 
as chairman of the A.I.E.E. power 
generation committee and also chief 
consultant of WPB power branch, 
imparted a significant war flavor to 
this session. His two aids spoke 
largely off the record in giving inti- 


mate facts about prospective power 
requirements and sufficiencies, Falck 
outlining the principles of curtail- 


L. W. Smith, Doble Engineering Co., and H. S. Patton, Public Service of Northern Illinois 
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ment should rationing become neces- 
sary. Moore emphasized the regional 
character of the power problem. He 
anticipates that difficulties will in- 
crease in delivering and erecting the 
capacities now in process of installa- 
tion. There should be no delay in 
ordering even the smallest items of 
equipment nor hesitancy to strip the 
design to its barest essentials. “Wash- 
ington has no desire to dictate de- 
sign,” but must insist on essentiality 
of the proposals. 

Long periods of operation with 
little or no margin of reserve are 
probable, said Moore, adding that it 
is extremely desirable to have the 
operating force become familiar with 
and rehearse all likely eventualities 
so that outages will be minimized. 
Anticipatory inspection and overhaul 
should be done whenever opportunity 
affords, customary 
schedules. Tie-lines will have to hover 
near stability limits as all feasible 
capacity in isolated plants gets tied-in 
to carry the war loads. 

McCormack and Lombard said 
their technique of stabilized load 
shifting hinged on precise knowledge 
of frequency trend and then described 
their stroboscopic frequency-drift in- 
dication controlled by the 440-cycle 
broadcast by the Bureau of 
Standards. After they demonstrated 
its functioning, R. N. Slinger (Gen- 
eral Electric) fre- 
quency meter having sharp mechan- 
ical resonance based on a 60-cycle 
tuning fork; frequency can be esti- 
mated to part in 50,000 and 
there are two scales, 59.875 to 60.125 
and 59.75 to 60.25 cycles. Concern 


regardless of 


note 


announced a new 


one 


over incremental economies can be 
obviated by resort to program-load 
control, said S. B. Griscom (West- 
inghouse) and it need not exclude the 
manual control which is always de- 
sirable no matter how complete the 
automatic features. 


Overloading 


Factors Affecting the Mechanical Deteri- 
oration of Cellulose Insulation. F. M. Clark 
(General Electric). Above 75 C. mechanical 


deterioration accelerates. Oxidation is de- 
terminant in aging below 120 C. Intermit- 
tent heating above 150 C. is additive. 


Mechanical life halved by each doubling 
of water content. Comment on 8-deg. rule 


of Montsinger. 


Application of Apparatus and Conductors 
Under Various Ambient Temperature Con- 
ditions. R. E. Hellmund and P. H. McAuley 
both Substantiates per- 
loading for certain 
exceeding conservative hot- 


Westinghouse). 
missible increases in 
motors without 
spot temperatures. Discusses climatic and 
inclosure ranges of ambient and advocates 


retention of 40 C. prescription in standards. 


Emergency Overloading of Air-Cooled, 
Oil-immersed Power Transformers by Hot- 
Spot Temperatures. V. M. Montsinger and 
P. M. Ketchum (both General Electric). 
Fifty heat runs on 2,000 to 3,125 kva. calcu- 
ated. Hot-spot 5 to 6 deg. above winding 
average. Ultimate average and top oil rises 
vary as loss raised to 0.8 power on average. 
Water content important life factor. 


Emergency Overloads for Oil-Insulated 
Transformers. F. J. Vogel and T. K. Sloat 
[both Westinghouse). Sets up seven classes 
f transformers and suggests permissible 
hot-spot rise, top-oil rise, loss ratio and time 


onstant for each 


along with emergency 


oadings for durations |/44 to 24 hours. 


Motor Insulation, Heat and Moisture. 
P. H. McAuley {Westinghouse}. Tests on 
two 5-hp. motors loaded for two years to 
7.2 and 6.4 hp. Temperature aging difficult 
to detect from measurements subject to de- 
to dirt Good 


insulation and di- 


viations due and moisture. 


orrelation of resistance 
electric strength in fractionals. 
Prepared for presentation and use- 
fulness right at the present moment 
was an interim report of the trans- 
former subcommittee. M. S. Old- 
chairman, promised further 
data and guides for overloading of 
transformers and regulators, but felt 
it was desirable to resolve the di- 
vergent views advanced in papers at 
this session. Information given per- 
tains to designs not over fourteen 
years old, to 55 C. rise and to daily 


acre, 


average (rather than weighted equiva- 
lent) ambient. For normal life ex- 
pectancy the loading may be increased 
0.3 percent for each percent of load 
factor below 100, with a maximum 
limit of 15 percent increment. Making 
only moderate sacrifice of life ex- 
pectancy short time emergency over- 
loads of up to 190 percent (for 
self- and water-cooled) and up to 
160 percent (for forced-air cooled) 
can be carried for one hour follow- 
ing full-load on 500 kva. or larger 
transformers. Similar data were given 
for smaller transformers, for other 
durations up to 24 hours and for 
lesser preceding load. Curves were 
provided for ready use by operators. 

In commeni on the Clark paper. 
Herman Halperin (Chicago) saw in- 
timation of a “6-deg. rule” for the 
early life period of insulation. 
whereas V. M. Montsinger (General 
Electric) saw confirmation of his 
well-honored 8-deg. rule, although 5 
deg. can be used as the index of 
deterioration-doubling where _ hot- 
spot is moderate (90 to 100 C.). Ini- 
tial saving in cost appears uneco- 
nomical justification for 60 C.-rise 
designs since, on a 5-deg. rule, their 
life would be half that of a 55 C.-rise 
transformer. 

McAuley emphasized, in presenting 
the Hellmund-McAuley paper, that it 
affords convincing evidence of the 
futility of establishing a multiplicity 
of standard ambients. Montsinger 
said that wherever there are many 
days, even in the warm belt, when air 
is well below 30 C., and if no advan- 
tage is taken of the 1 percent over- 
loading rule, it should not be neces- 
sary to derate during the few days 
when average daily ambient exceeds 
30 C. If ambient time period is 
one year it is preferable to use the 
equivalent annual ambient based on 
weighted effect of temperature aging. 
If the overloads are winter, use of 


CRAP CONFERENCE—Discussing the national scrap campaign in an informal conference are: H. H. Henline, A.1.E.E. national secretary: C. A. 
owel, Westinghouse; P. L. Alger, General Electric: George Sutherland. WPB, and H. M. MacDougal, utility coordinator, Industrial Scrap Section. 
TPB. At right. Organization and management of large scale engineering work was the subject of the Thursday morning conference session. 
are H. B. Gear, Commonwealth Edison; R. C. Muir, General Electric: D. C. Prince, A.I.E.E. outgoing president; M. R. Sullivan, American Tele- 
one & Telegraph. and H. S. Osborn, Incoming A.I.E.E. president 
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daily average ambient will result in 
greatest output, and similarly with 
equivalent ambient for summer. 


Rectifier 
Applications 


Electrical Equipment for Large Electro- 
chemical Applications. T. R. Rhea and 
H. H. Zielinski {both General Electric). 
Process requirements, selection and arrange 
ment of rectifiers and auxiliaries, decision 
on number of phases and d.c. voltage con- 
chlorine 


trol for aluminum, maqnesium 


copper and zinc. 


Ignition Rectifiers in Industry. J. H. Cox 
and G. F. Jones (both Westinghouse}. Sta- 
tion layouts, comparative rectifier switching 
arrangements, voltage control for large in- 
dustrial installations. 


Ignitor Excitation Circuits and Misfire In- 
dication Circuits. A. H. Mittag and A. 


: e x 
Schmidt, Jr. {both General Electric). Sev 
eral static magnetic impulse circuits dis- 
cussed alona with detection of excitation 
failure. 


A New Multiple High-Speed Air Circuit 
Breaker for Mercury-Arc Rectifier Anode 
Circuits and Its Relation to the Arc-back 
Problem. J. W. Seamon and L. W. Morton 


(both General Electric Analysis of arc 
back phenomenon: of four methods of pro- 


tection {reactance, suppression, cathode 
notching, anode switching) anode switching 
is newest. New breaker (six-pole) designed 
to start line current reduction in half-cycle 


with up to 6,000,000 amp. per second rise- 


rate. 


A 600-Volt Inclosed Limiter for Network 
Use. P. O. Langguth, H. L. Rawlins and 
J. M. Wallace (all Westinghouse). New 
design for 50,000 amp. for industrial plants 
where increased interrupting duty comes 
from shorter cable runs. 


In three years electrolytic processes 
have raised their requirements of elec- 
trical energy from 900,000 kw. to 
over 3,500,000, said W. E. Gutzwiller, 
Allis-Chalmers, as, in reference to the 
Rhea-Zielinski paper, he advised that 
special consideration be given to con- 
tinuous excitation rectifiers for large 
loads in this field. Discussing the 
Cox-Jones paper, L. W. Morton, Gen- 
eral Electric, said that copper could 
be saved by larger use of steel jackets 
for rectifier cooling, the addition of 
sodium dichromate to the cooling 
water performing admirably as a rust 
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inhibitor. In reference to the same 
paper. H. Winograd, Allis-Chalmers, 
declared that blocking of anodes can 
be considered as only a secondary, 
not a primary, protection. 

Recalling that he had pointed out in 
an earlier Institute paper the possibil- 
ity of misfiring in ignitron rectifiers, 
O. K. Marti, Allis-Chalmers, said that 
difficulty could be largely overcome 
by continuous excitation. J. H. Cox, 
Westinghouse, questioned the value of 
misfire indicators since such indica- 
tions are easily apparent in the per- 
formance of the rectifier. 


Switching Equipment 


Transient Recovery Voltage Characteris- 
tics of Electric Power Systems. H. P. St. 
Clair (American Gas & Electric) and J. A. 
Adams (Philadelphia Electric). Six systems 
calculated. Few instances found where ex- 
treme rates of rise cause difficulty in 
breaker operation, because of ample stroke 
design. 

Practical Calculation of Circuit Transient 
Recovery Voltages. J. A. Adams (Phila. 
Elec.), W. F. Skeats (Gen. Elec.}), R. C. 
VanSickle (Westinghouse) and T. G. A. 
Sillers (Allis-Chalmers). Simplifies determi- 
nation of circuit characteristics with reason- 
able accuracy: examples computed; tables 
of capacitances of manufactured trans- 
formers, breakers and arresters. 


Transient Recovery Voltages and Circuit 
Breaker Performance. R. C. Van Sickle 
(Westinghouse). Reactor close to breaker 
creates high natural frequency in recovery 
voltage, but difficulty in interruption does 
not increase indefinitely with increase in 
natural frequency. Phenomena reproducible 
in laboratory. 


Tests and Analysis of Circuit Breaker Per- 
formance when Switching Large Capacitor 
Banks, T. W. Schroeder, E. W. Boehne and 
J. W. Butler (all General Electric). Reports 
338 tests. Standard oil blast breakers can 
switch capacitor banks up to 10,000 kva. 
without creating abnormal overvoltages: 
magne-blast successfuly interrupted 3,400 
amp. at 5,350 volts (31,400 kva.). 

A Compressed-Air Operating Mechanism 
for Oil Circuit Breakers. R. C. Cunningham 
and A, W. Hill (Westinghouse). Less drain 
on battery, faster than solenoid. Linkage 
mechanism and air-flow control discussed. 


Calculations of transient recovery 
voltages result generally in values 
higher than are encountered in prac- 
tice. This condition prompted some 


11, 1942 


N. S. Hibshman, Lehigh University: D. E. Moat and E. D. Doyle. Leeds & Northrup, with P. L. Hoover. Case School of Applied Science. In center, 
K. B. McEachron, General Electric, and H. S. Osborne. American Telephone & Telegraph. At right. H. W. Young, Delta Star Electric: J. E. Housley 
and Meade Warren, Aluminum Company of America 


suggestion in the discussion of the 
three papers on the subject that per- 
haps switchgear had been overde- 
signed and sizes might be reduced, 
J. A. Elzey and W. M. Von Voight- 
lander, both Commonwealth & South- 
ern, contributing these thoughts. A. J. 
Krupy, Commonwealth Edison, said 
that calculations may arrive at too 
high values for recovery voltages, 
values somewhat disturbing, but not 
justified by experience. 

Initiation in the A.E.1.C. commit- 
tee on oil circuit breaker testing of 
the study to which the three papers 
are major contributions was related 
by W. F. Sims, Commonwealth Edi- 
son. J. B. MacNeil, Westinghouse, 
and ID). C. Prince, General Electric, 
both saw the calculation methods de- 
veloped in the papers as doing much 
to advance the development of circuit 
breaker design. 

C. Concordia and H. A. Peterson, 
General Electric, said that a review 
of actual circuit breaker failures indi- 
cates that factors other than rate of 
rise of recovery voltage are generally 
much more significant in breaker per- 
formance for these border line cases 
where failures may occur. R. D. 
Evans, Westinghouse, uttered a word 
of caution to those unfamiliar with 
such calculations—unless the neces- 
sary approximations are permissible 
for the particular case, accuracy of 
results will be considerably reduced. 
Use of the recovery voltage analyzer 
was suggested by G. W. Dunlap, Gen- 
eral Electric, to check the validity of 
assumptions used in calculations. 
R. C. R. Schulze, Public Service Elec- 
tric & Gas, criticized the lumping of 
inductances done to simplify calcula- 
tions which may result in loss of 
accuracy. 


Lightning 


Study of Driven Rods and Counterpoise 
Wires in High-Resistance Soil on 140-Kv 
System. J. G. Hemstreet (Consumers 
Power), W. W. Lewis and C. M. Forest 
(both General Electric). Parallel and right 
angle counterpoises equally effective; 


ground resistance the criterion. Deep rods 
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superior to counterpoise in high-resistance 
surface soil. Surge resistance may be as low 
as normal 0.04 footing resistance in sandy 
soil, 


Practical Design of Counterpoise for 
Transmission-Line Lightning Protection. E. 
Hansson and S. K. Waldorf (Penn. Water & 
Power). Develops optimum footing resist- 
ance and disposition of counterpoise. Uni- 
form low ground resistance preferable to 
uniform counterpoise system for flashover 
prevention. Comments on soil variation. 


Induced Voltages on Transmission Lines. 
C. F. Wagner and G. D. McCann (both 
Westinghouse). Digests philosophy of strokes 
and streamers, gradients and _ voltage 
surges. probability curve giving 
frequency of occurrence of induced volt- 
ages as a function of crest magnitude. 


Presents 


Abnormal Currents in Distribution Trans- 
formers Due to Lightning. J. M. Bryant and 
M. Newman (both University of Minnesota). 
Direct strokes to primary may send mechan- 
ically disruptive surges in grounded neutral 
rural secondary windings when primary ar- 
resters function. Tables, tests, analysis ot 
core saturation as affecting sectionalizing 
fuse and breaker operations. 


Effect of Lightning on Thin Metal Sur- 
faces. K. B. McEachron and J. H. Hagen- 
guth (both General Electric). Study of 150 
pitmarks on copper sphere atop WSM radi- 
ator. Maximum-sized hole interpreted as 240 
coulombs. Value of 240 coulombs for stroke 
to metal-roofed rural home. 


Contrary to the Hansson-Waldorf 
experience, L. A. Terven (West Penn) 
reported no improvement from add- 
ing a continuous counterpoise on 
seventeen towers (having over 171 
ohms footing resistance) on a 132 
kv. steel-tower line running 58.5 
miles through mountainous territory. 
In fact, the outages per 100 miles 
from 1938-41 were 4.7, as compared 
with 4.57 for the average of three 
non-counterpoised years; coupling 
of the horizontal configuration 
(20-ft. separation) with the two over- 
head ground wires (10 ft. higher and 
20 ft. apart) might not be optimum. 

In building the Powerton-Crawford 
230-kv. line the aim was 5 ohms 
instead of the 10 indicated by the 
paper, said F, O. Wollaston (Com- 
monwealth Edison). A composite 
curve was drawn to indicate the right 
amount of counterpoise for each 
tower in terms of relative footing-re- 
sistance measurements. Hansson had 
said a good working rule for opti- 
mum value is “not over one ohm for 
each 100 kv. of insulator flashover 
value on 14 X 40 wave.” 

Suspicion that variation in water- 
table has some bearing on discordant 
results from grounding was voiced 


by E. Piepho (Detroit Edison) in 
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further relating with 


experience 
sneak-current paths disclosed when 
endeavoring to protect street-lighting 
tank switches against lightning. Trees, 
birds and squirrels can cause more 
tripouts at points of exposed ground- 


ing than 


added. 


existed beforehand, he 


Cables 


Load Ratings of Cable—II. Herman Hal- 
perin (Commonwealth Edison). Joints may 
limit safe temperatures. Sheath cracking 
may limit daily range. Shielded types can 
stand higher temperatures than belted three- 
conductor solid. Cable movement increases 
little after passing 250 ft. Copper shielding 
tape over thin insulation reduces thermal 
drop but little. 


Low-, Medium- and High-Pressure Gas- 
filled Cable. G. B. Shanklin (General Elec- 
tric). Self-supervising. Compound migra- 
tion eliminated, gas flow facilitated. loniza- 
tion reduced leak location easy. Sheath re- 
inforced for 40-60 kv. up to 40 psi. Insula- 
tion thickness 142.5 volts per mil for 138 
kv. with 200 psi. in pipe. Impulse strengths 
comparable to solid and oil-filled cables. 


120-Kv. Compression-Type Cable. |. T. 
Faucett and R. W. Atkinson (both General 
Cable), L. I. Komives and H. W. Collins 
(both Detroit Edison). Developmental tests, 
experimental installation of oval cross-sec- 
tion cable in 200 psi-nitrogen in welded 
pipe. External pressure on sheath inhibits 
void formation in oil during load cycling. 


120-Kv. High-Pressure Gas-Filled Cable. 
1. T. Faucett and R. W. Atkinson (both Gen- 
eral Cable), L. I. Komives and H. W. Col- 
lins (both Detroit Edison). Experimental 
and commercial installation (7 miles long, 
95,000 kva.}. No ionization up to double 
voltage due to high viscosity saturant, high 
density paper (thin at conductors). In 7-in. 
pipe, nitrogen at 200 psi. Dielectric strength 
equivalent to oil filled. 


The Dielectric Strength and Life of Im- 


pregnated-Paper Insulation—Ill. J. B. 
Whitehead (Johns Hopkins University). 
With heavier oil a marked decrease -in 


dielectric strength with increasing paper 
density. Failure always begins in oil space. 
Higher strength and stability obtained with 
thin oil. 


G. B. Shanklin, G.E., while recog- 
nizing Halperin’s acceptance of short- 
ened cable life with higher cable 
operating temperatures, took excep- 
tion to 65 deg. C. as an operating 
temperature for 66 kv., solid-type 
cable. R. J. Wiseman, Okonite, and 
R. W. Atkinson, General Cable, found 
Halperin’s loading temperatures ac- 
ceptable, but pointed to resulting re- 
duction in cable life. 

Shanklin’s statement, in the paper 
on low-, medium- and high-pressure 
gas-filled cable, that experience with 
low-pressure cable is satisfactory from 
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operating standpoint drew from Her- 
man Halperin, Commonwealth Edi- 
son, the comment that solid-type cable 
is also satisfactory from an operating 
standpoint and, further, that it simpli- 
fies operations and saves money in 
Chicago. Wiseman failed to agree 
with Shanklin that pipe-type cable 
was not applicable to city streets in 
view of the Detroit SMD type cable 
installation where 70 percent was un- 
der paved asphalt streets. 

Halperin, discussing the Detroit 
SMD gas-filled cable, expressed the 
thought that oil-filled should have a 
higher breakdown than gas-filled 
cable. W. A. Del Mar, Habirshaw, 
said power factor data at room tem- 
perature is no accurate criterion of 
stability at such low temperatures. 
Major E. R. Thomas, formerly of 
Consolidated Edison, felt that if the 
Detroit SMD type cable lives up to 
expectations it should be a hard one 
to compete with. R. J. Wiseman 
pointed out that steel-pipe-type cable 
systems can carry large loads without 
overheating: with Oilostatic cables 
earth temperature 17 in. from pipe 
does not stabilize until six hours after 
load is applied, due to high thermal 
capacity. K. S. Wyatt, Kennecott, 
questioned Detroit Edison’s wisdom 
in selecting a Beaver type cable in 
preference to a high-pressure com- 
pression-type cable or Oilostatic. Fac- 
tor of safety of 2 for Beaver against 
5 or 6 for the others was cited against 
it by Wyatt; breaks in the pipe with 
SMD cable would necessitate im- 
mediate removal from service, while 
compression-cable can be operated 
for 24 hours after such a break. 


Transmission and 
Distribution 


Analysis of Short Circuits for Distribution 
Systems. G. F. Dalziel (University of Cali- 
fornia). Laboratory studies support conclu- 
sion that effects of transformer may be ne- 
glected in approximate determination of 
short-circuit current in low-voltage circuits 
due to high-voltage transformer failures. 


Series Capacitors for Transmission Cir- 
cuits. E. C. Starr (Oregon State College) 
and R. D. Evans (Westinghouse). Condu- 
cive to optimum loading of long lines and 
to reduced transmission cost. Propose lim- 
ited voltage type with restoration of capaci- 
tors after faulted conductors are isolated, 
conducive to stability. 


Stability Study of A.C. Power-Transmis- 
sion Systems. J. M. G. Holm. Analysis of 3! 
practicable systems from 50-500 miles, 69- 
345 kv. and 50-800 mw. to show influence 
of generator and bus reactance, line im- 
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pedances, breaker times, fault characteris- 
tics, neutral grounding, intermediate con- 
densers, etc., upon steady-state and tran- 
sient stabilities for normal and emergency 
conditions of line operation. 

Rather critical comment by J. W. 
Butler (General Electric) on the 
Starr-Evans paper was to the effect 
that it seemed to present no develop- 
ments not conveyed by prior papers. 
He cited the installation of a series 
capacitor in a 33-kv. line in 1928 
under similar conditions of shorting 
out and restoration after faults. A. C. 
Monteith (Westinghouse) called the 
proposal a definite contribution to- 
ward the present need of transmitting 
maximum power with superior sta- 
bility and avertance of third and 
fourth lines where two can be pro- 
vided with series capacitors at their 
middles. 

Professor Starr felt the analysis 
for 115 and 230 kv. was a useful 
extension of the conception well above 
the level of prevailing practice. Re- 
cent developments permit short-cir- 
cuiting a series bank of capacitors at 
well advanced voltages. 

Somewhat contrary to the Starr- 
Evans analysis, the Holm paper finds 
three intermediate synchronous con- 
densers on a 500-mile line adding 
60 percent in stability against only a 
15 percent gain for a single station. 


Measurements 


Theoretical Possibilities of an Internally- 
Heated Bimetal Type of Thermal Watt-de- 
mand Meter. Edward Lynch (General Elec- 


tric). High torque (2,000 gram-millimeters) 
and rapid dittusion of heat obtainable by 
internal heating of bimetal with superior re- 


sponse -har acteristi 


A New Moving Magnet Instrument for 
Direct Current. H. T. Faus and J. R. Mac- 


intyre (both General Electric). Diametri- 
ally magnetized cylindrical movina-maanet 
copper damping cylinder, high- 


coercive control magnets and mumetal 
shield. Adapted to battery-testing volt- 


meter without jewels. 


A New Jewel for Indicating Instruments. 
F. H. McCune and J. H. Goss (both Gen- 


eral Electric). Drop of fused “hard-glass” 
formed. Impact has no effect up to critical 
point at which jewel and pivot both deform. 
Equivalent to sapphire for miniature instru 


ments. 


That the proposed moving magnet 
design for d.c. was not intended to 
replace the D’Arsonval-movement de- 
sign, but to fit into the area between 
the vane- and moving-coil types, was 
the response of the authors to com- 
ment by J. H. Miller (Weston). He 
had mentioned the small draft of 
energy from the measured supply 


(e.g., 0.25 microwatts) by modern 


Conference on Lighting for 


Charging that lighting has been 
zreatly oversold in terms of lumens 
and foot-candles, J. O. Kraehenbuhl, 
University of Illinois, challenged the 
validity 
commonly used to express the results 
obtained by improvements in indus- 


of quantitative statements 


trial lighting. There are few or no 
factual bases, he asserted, to justify 
statements that in any instance im- 
proved lighting has reduced accidents, 
decreased spoilage or increased pro- 
duction so many percent. In agree- 
ment with these deflating remarks, 
J. M. Roche, National Safety Council, 
said that no one knew exactly how 
much good lighting reduces accidents; 
one investigator might place respon- 
sibility on carelessness, another might 
report poor lighting as the cause. 
The matter was summed up by 
H. B. Dates, chairman of the I.E.S. 
committee on light in wartime, who 
said that the accomplishments of 
good lighting should be expressed 


D’Arsonval instruments and queried 
whether the possible advantage in cost 
warranted the limitation imposed by 
the much larger (50  milliwatt) 
energy requirement for operation. 

Glass vee jewels (patented as early 
as 1899) were found by Miller, also, 
to be superior to sapphire on vibra- 
tion. They are used almost exclusively 
in the panel instruments of the R.A.F. 
and production here is supplying the 
United Nations. Friction coefficient, 
he felt, is less important than the 
ability to maintain surface condition. 
This factor, the authors said in answer 
to Prof. D. C. Canfield (Purdue), is 
the deterrent to use in watt-hour me- 
ters, although the British are using 
them. Meanwhile, sapphire cups are 
still available to us from Switzerland. 


War Production 


qualitatively, not quantitatively and 
that there was much more to good 
lighting than just foot-candles. 
Present difficulties in 
materials for lighting installations 


obtaining 


were considered from two angles at 
the meeting. One was dealt with by 
E. D. Tillson, Commonwealth Edison, 
in a talk and a demonstration on the 
use of substitute materials. Mr. Till- 
son described and showed fluorescent 
reflectors of enameled Masonite. The 
other angle was that of improving, or, 
rather, restoring, the performance of 
present installations discussed by 
A. K. Gaetjens, General Electric. An 
investigation of 27 installations, he 
reported, showed reductions of illumi- 
nation of 17.5 percent caused by dirt, 
of 2.3 percent caused by outages and 
of 18.6 percent caused by lamp depre- 
ciation, defective auxiliaries, etc. 
Good maintenance should be able to 
hold lighting installation efficiency at 
80 percent or above continuously. 


John Parsons and M. A. Bostwick, Westinghouse: P. M. Sandstrom, Commonwealth & Southern: H. F. Roémpke, Indianapolis Power & Light, 
and E, L. Harder, Westinghouse. At right, C. B. Owen, Aluminum Company of America; H. E. Wulfing, Commonwealth Edison; W. B. Morton. Phila- 


delphia Electric; M. R. Gowing, Ohio Brass; J. M. Livingston, Schweitzer & Conrad; H. K. Smith, Westinghouse, and H. W. Eales, Public Utility 
Engineering & Service 
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Editorials 


S. B. WILLIAMS, Editor 





War Taxes Make 
Orphans Attractive 
ONE OF THE EFFECTS frequently predicted of a 


strict administration of the Holding Company Act was 
the eventual ownership by municipalities of orphans cut 
off from any permitted integrated system. Discussions 
of that nature are now taking place with regard to prop- 
erties in four major cities—Cleveland, Omaha, Birming- 
ham and San Antonio. 

The situation, if it were not so serious, might almost 
be amusing, because it so completely changes the setting 
of the customary effort on the part of a municipality to 
purchase a local utility. Generally there is an anxious 
buyer and an unwilling seller; now, except perhaps for 
one case, the city administrations do not appear to be 
overly enthusiastic over the opportunity, while the 
companies, though not offering their properties, are not 
unwilling to listen to offers. 

Under such conditions it would appear as though a 
municipal purchase, if made, would be without opposi- 
tion on the part of the company, on the assumption, of 
course, that an acceptable price had been agreed upon by 
negotiation or arbitration. Generally when opposition is 
expected those promoting the purchase program offer 
voters the bait of greatly reduced rates, but the necessity 
would appear to be lacking in situations such as these. 

What would be the result? Those cities that were 
successful in purchasing local utility property would 
receive from the federal government what would amount 
to a remission of war taxes. The consumers might or 
might not get lower rates, but the government in any 
event would lose war taxes, and what would in essence be 
returned to these cities would then be saddled upon the 
rest of the country. 

What does it amount to? Well, last year the Omaha 
company paid nearly a million and a quarter in federal 
taxes, Birmingham almost $700,000, and Cleveland 514 
million. This year it will be much more. 

Why should the people of these cities, or for that 
reason of any city that has a municipally owned electric 
service, be given an exemption from paying federal taxes 
at this time, when everybody should be assessed his abil- 
ity to pay? These are not taxes upon a city property, 
but upon the users of a service furnished by the city, the 
pro-rata share of which would appear upon the light bills. 


64 (88) 








The principal argument in one city is that such a 


purchase would relieve the people of that city of “the 
federal tax burden.” 
necessarily would save, but that the city would get what 
the federal government had been getting and, with the 
additional revenue, could lower local tax rates. Back of 


This doesn’t mean the consumers 


this, of course, is the thought that lower tax rates would 
entice industries from other locations. So by getting a 
remission of war taxes, which would fall on others, they 
would be enabled to lure away the industries of other 
cities. As electric utility taxes continue to mount, more 
cities will be tempted to purchase local utility property—at 
the expense of the government. 

Why should these cities be allowed to collect for 
their own benefit the taxes that belong to the federal 
government? Why should the people receiving tax-free 
electric service not be required to pay their share of the 
cost of war and government the same as anybody else? 


Man-power Fund 
INDUSTRY is being asked to subscribe to a fund of 


five million dollars to save the lives of and prevent injur- 
ies to war workers. The program has the support of the 
President and others who have high administrative posts 
in the war effort. 

But what a small amount to do so big a job. Just 
imagine what the sum would be if government decided 
to do the job, and the same people would pay for it— 
industry. The situation is serious enough to bring 
government action unless the job can be done otherwise. 

This War Production Fund to Conserve Man-Power 
will be used by the National Safety Council in doing for 
industry generally more or less what it has been doing for 
its members for a great many years. This is the subscrib- 
er’s assurance that the fund will be carefully administered. 

Here is an opportunity to serve the country, to save 
money and to preserve one of management’s preroga- 
tives. 


The Puerto Rican Seizures 
JUST WHAT does the seizure by the federal government 


of the two Puerto Rican companies portend? If we take 
the reason given, namely, the need for integration with 
government-owned water power in order to reduce the 
need for oil, then is this a forerunner of what may be 
expected in other parts of the United States during a 
tight transportation situation? 

Integration of operating properties of differing own- 
erships is already an actuality in large areas of the 
country. It has been invoked to help out where water 
was short and it can just as easily help where fuel is the 
problem. There should be no ownership problem in this. 

But even if there were a problem, and some recal- 
citrant utility refused to enter the integrated system, it 
would be simple for the government to protect its rights 
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just as it did at one of the eastern shipyards or one of the 
western airplane plants in labor disputes that were 
hindering war production. If there was no necessity then 
for seizing a property beyond the correction period, what 
is the justification in the case of a utility? 

Could it be the precedent for using war powers to 
take title to some property desired by one of the federal 
power projects? Or, with Grand River and High Point 
now back in federal ownership, is the Puerto Rico inci- 
dent to furnish the pretext for taking over Santee-Cooper ? 

Of course, it could be the President’s method of 
telling both the utility industry and the WPB Power 
Branch to get busy on regional integration before winter 
makes its demand on fuel transportation, or else. The 
Secretary of the Interior engineered the Puerto Rico deal. 

In any event, the reasons given are so thin that it 
must be evident that the real reasons for taking title lie 


in some other direction. 


New Opportunity For 
Business Leadership 


ELECTRICAL manufacturers can be justifiably proud of 
the confidence recently shown in their trade association. 
NEMA, by WPB. Chairman Donald Nelson of WPB has 
formally asked NEMA to recommend ways in which 
critical materials can be conserved in the manufacture 
of electrical equipment. This request of NEMA is the 
first of its kind made by WPB of a trade association, and 
upon the results may depend similar direct requests in 
other manufacturing fields. Thus NEMA again leads the 
way as it did in NRA days. 

This request at first concerned only the up-rating of 
electrical equipment, but was shortly followed by a 
request that NEMA not limit itself to this one subject 
but explore the possibilities for conservation broadly. 

One reason, perhaps, why NEMA was chosen as the 
trial horse in this phase of conservation through industry 
cooperation was that, foreseeing such industry action, it 
had several months ago set up a policy and a machinery 
for quickly getting results. Except under special dispensa- 
tion neither the association nor any section could make 
any such recommendations except at the written request 
of WPB. In addition to inviting the other members of the 
industry to participate in the discussions it is the policy 
of NEMA that any such reports or recommendations 
shall be sent to all known members of the industry, 
stating that any member of the industry may send his 
differing suggestions direct to WPB. 

In any action so taken it is the policy of NEMA 
that no attempt shall be made to determine policies for 
the industry, nor shall the manufacturers make any agree- 
ment among themselves as to individual action; the 
implementation of these recommendations wilk have to 
be undertaken by WPB on its own authority. In this 


way the pattern has been set up whereby manufacturers 
can cooperate in this vital phase of the war effort without 
fear of running afoul of the Department of Justice. 
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If this new approach to industry cooperation works 
out well, and there is every reason to believe it will, it 
will inaugurate a new opportunity for business leadership. 
We are proud that an electrical trade association has been 
chosen to lead the way. 


Feedwater Treatment 
to Avoid Outages 


DUE to the present demands for continuous service of 
power plant equipment, avoidance of outages of major 
units require even more consideration than in normal 
times. In boilers, for instance, there are two major causes 
of outages, slag or ash on the outside of tubes and scale 
or corrosion on the tube’s inside. The outside conditions 
may be due to some factor in the design, such as too 
hot gases entering the tube banks or to the nature of the 
fuel that must be used. Changes to eliminate these trou- 
bles, however, may be economically impractical at this 
time. 

While conditions inside the tubes may in some cases 
be due to faulty circulation, as a rule improper feed- 
water treatment is the cause of the difficulty. When low 
steam pressures were in use, feedwater treatment was 
a matter of less importance than now. The high steam 
pressures with corresponding higher boiling tempera- 
tures, together with the high rates of heat transfer now 
common practice, has made the character of the boiler 
water a factor of major importance in continuous plant 
operation. 

Unfortunately, the best methods of feedwater treat- 
ment are not always employed. This is no reflection 
upon the ability or will of the operating staff. Instead 
the difficulty lies largely in the fact that the nature of the 
reactions at boiling temperatures of chemical compounds 
dissolved in feedwater are not completely known, while 
the soluble solids in the feedwater also change in quantity 
from time to time, necessitating changes in treatment 
processes. As a result of these factors the best-known 
treatments are those which experts in feedwater problems 
have developed, partly from theoretical considerations, 
but largely from practical experiences with actual boilers 
operating under differing conditions and with all kinds 
of water problems. 

Unfortunately all boiler operators do not possess the 
special chemical training to enable them to develop their 
own treatments, and this may lead to boiler troubles and 
outages. On the other hand, those who have specialized on 
the study of feedwater treatment can be relied upon to 
specify the best-known methods to use with different 
waters and different conditions of operation. 

Chances of boiler outages due to feedwater diflicul- 
ties should not be taken. If there is any indication of 
trouble with feedwater, the best advice possible should 
be secured at once and the recommended practices should 
be put into effect. This will prove cheapest in the end. 
At the same time all information on boiler water treat- 
ment should be made available to other engineers who 
are responsible for steam generation. 
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Washington Comment 


By GEORGE E. DOYING, IJr.. Washington Correspondent 





Seizure Not Necessary 
for War Integration 


IS IT NECESSARY to have unified 
ownership of utility facilities to ob- 
tain the maximum integration and 
efficiency of operation needed to fill 
wartime emergency requirements for 
power or to meet threatened short- 
ages? 

The question comes up as a result 
of the government’s seizure of the 
two privately utilities in 
Puerto Rico by condemnation pro- 
ceedings in order to integrate them 
with federally owned hydro facilities 
and conserve use of fuel oil. There, 
the answer to the question posed is a 
flat, yes—the 


owned 


first affirmative in a 
sea of no’s which have gone before. 


No Isolated Instance 


This is no isolated instance, how- 
ever. Rather, it is a small scale con- 
summation of a policy subscribed to 
by many of the public power advo- 
cates of the Administration. Secretary 
Ickes recently advanced it in urging 
quick enactment of the bill setting up 
a Northwest regional power agency so 
that ownership of utility properties in 
that unified. He 
termed this a necessary preliminary 


area could be 
to obtain operating integration for 
the war period. 

The Puerto Rico properties were 
taken over by the simple expedient of 
filing a “statement of taking” by the 
Federal Works Agency under Section 
202A, Title 2, of the Lanham Act of 
October 14, 1940. Immediate posses- 
sion and title is obtained by posting 
cash with the federal court equal to 
the government's appraised value of 
the property pending determination 
in hearings of a sale price. 

The action was taken on the recom- 
mendation of Rexford Guy Tugwell. 
Governor of the Island, to Ickes, who 
passed along to FWA the idea of buy- 
ing the properties through use of the 
Lanham Act so as to bring about uni- 
fied federal ownership, which would 
give unified 


management, which 
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would permit greater use of water 
power, and thus save oil. The Presi- 
dent approved the scheme, and it was 
done. 

Prior to the Puerto Rico incident, 
there have been several other times 
that the matter of integrating opera- 
tions has been resolved against the 
need for disturbing ownership. 

For instance, in reporting the In- 
terior Department appropriation bill 
to the floor in May the Senate appro- 
priations Committee proposed, as a 
wartime solution to the Central Val- 
ley power development program 
that, as has been patriotically 
accomplished elsewhere in the United 
States by public and private interests, 
the Secretary of the Interior and the 
Pacific Gas & Electric Co. immedi- 
ately enter into a contract, for the 
duration of the war and a reasonable 
time thereafter, for the complete pool- 
ing of all public and private power 
facilities which will result in deliver- 
ing the greatest amount of power to 
war industries in the least possible 
time and with the greatest possible 
economy in the use of critical and 
strategic materials.” 


Ownership No Barrier 


The Senate version of this section 
of the bill subsequently was ap- 
proved by the House, after several 
floor debate, ex- 
pressed a desire to see the public and 
private facilities pooled without re- 
gard to ownership. Has this actually 
been done any place? 

It has, and in a big way last year 
to relieve the drought-stricken south- 
east. Utilities serving parts of seven- 
teen states, it will be recalled, relayed 
energy through transmission lines to 
supply power which kept the alu- 
minum and other war plants in opera- 
tion. For several weeks, during the 
year-end peak load period, more than 
75,000,000 kw.-hr. a week was deliv- 
ered into the shortage area—and there 


congressmen, in 
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were both public and private opera- 
tions on the giving and on the receiv- 
ing end. 

Early this year in the Southwest the 
utilities organized a wartime power 
pool to serve the government alu- 
minum plant in Arkansas. In the end 
the WPB power branch directed a 
broader pooling of facilities in the 
area which combined public and pri- 
vate generation to get the peaking 
potentialities of the former. 

Another sample of a “no” answer to 
the original question was the recent 
pooling between southern California 
Edison and the city of Los Angeles, 
when the city accepted postponement 
of scheduled expansion so _ that 
it could be placed elsewhere. Not 
always has the pooling awaited gov- 
ernment initiative! In the Northwest 
private companies and the Bonneville 
Administration have worked out an 
interchange agreement. 


WPB Policy 


The obvious conclusion is that the 
power branch at WPB has not found 
that diversified ownership is any bar- 
rier to integrated operations. The 
branch was not a party to the Puerto 
Rico incident and its own activities 
have all disregarded ownership. 

This policy also is reflected in the 
machinery which the branch has set 
up for administering whatever cur- 
tailment programs prove necessary 
Order L-94. This order deals entirely 
with operations and contemplates uni- 
fied managing direction without re- 
gard to ownership where conservation 
programs are put into effect. It directs 
utilities to so operate their connected 
systems as to produce the maximum 
efficiency from existing equipment 
and conserve the maximum of fuel 
resources—the issue, incidentally, in- 
volved in Puerto Rico. 

Utilities also, under this order, 
are directed to determine what addi- 
tional connections can be made, both 
with other utilities and with indus- 
trial power stations, which would im 
prove their ability to serve the wai 
effort. Planned in advance, the idea 
is that these additional integrating 
steps are thus ready for prompt app!' 
cation where needed. 

So long as this cooperative integra 
tion continues to work as it has in the 
instances cited, the preponderance 0! 
Washington opinion appears to fav: 
it over permanent acquisition simp! 
to meet an emergency need. 
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Iwo men who know the story best: Donald Nelson, Chief of the U.S. War Production 


Board, and (right) Oliver Lyttelton, Great Britain’s Minister of Production. 


ETWEEN THE LINES of today’s war news is 
B written a story that is even more vital than 
the news itself. For through that story we begin 
to discern the pattern of victory, not yet complete 
in all its details but increasingly clear in its 
essentials. 

It is the amazing story of how American indus- 
try has responded to the call for the weapons of 
total war, of how its technicians, workers, and 
managers are driving through an unprecedented 
task of fantastic size and complexity. 

France fell in June 1940. During that month 
this country produced about $150,000,000. in 
war goods. By June 1941 the Nazis had overrun 
the Balkans; and in that month our war produc- 
tion was $800,000,000. The fateful month of 
December 1941 gave us an output of $1,800,- 
)00,000—an increase better than tenfold in eight- 
een months. And in May 1942 our total expen- 


ditures for war equipment and supplies mounted 
to the staggering total of $3,500,000,000. 

‘This is an increase of twentyfold within two 
vears, of itself a stupendous industrial achieve- 
ment. But what is even more important, that 
achievement already is making itself felt the 
world over—in the Orient, in Australia, in Libya, 
in Europe, in the Coral Sea, at Midway Island, 
at the Aleutians, and wherever else we find a 
battlefront manned by free men. 

‘To accomplish it, many industries have been 
pouring out war materials at a rate that only 
six months ago did not seem even remotely pos 
sible. Starting from scratch, our factories have 
turned from their peacetime jobs, first to meet 
and then to surpass the most hopeful estimates 
of what might be expected of them. 

‘To do this they have drawn heavily upon all 
of their resources. ‘heir skilled and unskilled 





’ 
} 
; 
; 











man-power has thrown into the task a war-born 
will to work; their research staffs have bent to it 
all of their scientific resources; their engineers 
have applied to it their utmost ingenuity; their 
executives have devoted to it the full measure of 
that managerial skill which has won for American 
industry the respect of the modern world. 

For the first time in history we have pushed 
the accelerator of the world’s greatest engine of 
inass production down to the floorboard. aes ays 
in times of peace, factory men have had to gear 
production to what the markets would take. But 
now the market they are called upon to serve 
is hungry for the last ounce of potential output. 
lor war confronts industry with a demand limited 
only by its capacity to produce. 

During these feverish months, while a des- 
perate world has watched breathlessly to see how 
\merican industry would perform as the arsenal 
of democracy, we of McGraw-Hill have followed 
with mounting pride — at times almost with won- 
der—a new miracle of industrial achievement. 

Some day the full story of this American in- 
dustrial effort will fill a brilliant chapter in the 
epic history of our times. Meanwhile it would 
be premature to celebrate the completion of this 
task. For victory has not vet been won; that still 
lies at the far end of a road that we may find 
to be long and arduous. 

But even now we can be certain of one essen- 
tial of that victory. American industry is doing 
its job; it is delivering all that the people eave 
asked of it — and more. 

As I have watched with my associates the un- 
folding of this picture, I have wished that it were 
possible to broadcast it, in full color and wealth 
of detail, to the people of America, so that they 
could understand at least, in part, the job ag 
industry is doing for them. It would help, 1 
seemed to me, if the men of industry pals 
each so intent on his own task, knew what their 
fellow-workers in other fields have been doing. 

However, the managers of industry have Sail 
far too busy doing to ok. They are going to be 
just as busy for some time to come. Naturally, 
many details are vet to be spread upon. the 
record and, indeed, the full story cannot be 
told. But that part of the story that can be told 
is well worth the telling and the hearing, if only 
for its revelation of the spirit of an awakened 


America, throwing its all into the fight against 
the tyranny that has brought so many of the 
world’s little people under its heel. 

The 1941 war production of the United Nations, 
exclusive of the United States, equalled the total 
1941 war output of Germany with all of its captive 
plants and enslaved labor. Since Germany's 194] 
operations were at maximum capacity no further 
increase is possible. British output has been expand- 
ing to the point where its 1942 production is con- 
siderably ahead of Germany's. 

In May 1942 American war production passed 
the British output 50 days ahead of schedule. In 
1943 it will be 3 times that of the British. 

This has been brought about under the lead- 
ership of Donald Nelson and the War Produc- 
tion Board, the Army, the Navy, the Maritime 
Commission, with the cooperation of manage- 
ment and labor. It has been furthered by the 
cooperation of Oliver Lyttelton, British Muin- 
ister of Production, and other British production 
authorities. 

But the story goes far beyond that. It gives 
us a glimpse of the America as it will emerge 
from this war, its industries again setting world 
standards of production, which will become the 
spearhead of our post-war economy. 

‘This is a story that cannot be aap itely told 
in generalities. It must be told in some detail. 
For instance, the great sasuediiianea of the 
machine tool industry, the great forward strides 
made by the aviation industry, the tremendous 
achievements of the chemical industry, the amaz- 
ing conversion of many industries will warm the 
hearts of Americans. 

‘These aspects of the subject deserve the full- 
est treatment and will be told month by month 
in these pages until the story has been completely 
unfolded. We will try to give a concise overall 
picture of the war job that industry has done and 
still is doing. You will find it a thoroughly Amer- 
ican story a high American achievement in which 
every American can take pride and from which 
every American can take hope for the future 
of his country. 

The story is far too significant to be withheld 


any longer. 


President, McGraw-Hill Publishing Company, Inc. 





This message is appearing in all McGraw-Hill industrial and business publications, reaching over a million readers. 















NEMA Studies Up-Rating 
of Electrical Equipment 


Acting on WPB request, association survey expected to result in specific 


recommendations on changes in specifications to 


conserve critical materials 


The National Electrical Manufac- 
turers Association has been formally 
asked by the War Production Board to 
make specific recommendations for the 
up-rating of electrical equipment as 
a step toward conserving materials 
by “designing electrical layouts more 
closely to conform with the actual physi- 
cal capabilities of the various items of 


former section (ELectricAL WorLp, 
June 13, page 59) were put into effect 
simply by the power branch’s accept- 
ance of the proposals as its policy in 
issuing priorities for this type of equip- 
ment. 

In this far broader study of the field, 
however, Nelson states in his letter of 
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request to NEMA that it is assumed 
“that appropriate recognition would be 
made of any such change in the name- 
plate nomenclature on the equipment, 
and perhaps in some change in design.” 

The request of NEMA is the first of 
its kind made by WPB of a trade asso- 
ciation. It comes as another phase in 
the never-ending campaign to conserve 
critical materials in every possible way. 
Upon the results may depend similar 
direct action in other manufacturing 
fields. 

Mr. Nelson’s letter points out that if 
any such general up-rating as that 
which is suggested by the power 
branch could be effected “this would 
result in a substantial savings in the 
critical materials which enter into the 
manufacture of products.” 




































equipment.” 

NEMA’s study is covering the entire 
range of electrical equipment. Recom- 
mendations sought by WPB are to go 
beyond the strict field of up-rating into 
the realm of changes in specifications 
to conserve critical materials in any pos- 
sible manner. 


Power Branch Made Suggestion 


The request comes directly from 
WPB chairman Donald Nelson, who 
acted upon a suggestion from the WPB 
power branch that considerable savings 
in critical materials could be effected 
by obtaining a higher use factor on elec- 
trical equipment. Preliminary estimates 
of the power branch indicate that in- 
creases in ratings up to 25 percent are 
feasible on most items of equipment. 
NEMA is asked to have its recom- 
mendations in WPB’s hands by mid- 
July, so that acceptable changes both 
in the nameplate nomenclature on the 
equipment and in design can be put 
into effect at the earliest possible time. 
Just how the program will be put into 
, operation has not been fully determined, 
but if it is deemed advisable, for legal 
or other reasons, to do so WPB can 
order alterations into effect. Recent rec- 
ommendations from NEMA’s trans- 





SAFETY AWARD—R. O. Smith, left front, head of Boston Edison’s meter maintenance 
division, receives a merit plaque from Alfred L. Dowden, public utility engineer Liberty i 
Mutual Insurance Ca., Boston, commemorating over 500,000 man-hours of work in field 
and repair shop activities without a lost-time accident since December, 1939. Presenta- : 
tion was in the Edison company’s meter shop, where special safeguards for high-voltage 
insulation tesis are utilized in addition to supervised working methods designed to 
speed up operations without hazards to employees. Precautions against accidents on 
customers’ premises form a major part of the division’s routine 
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NEWS BRIEFS 


Reppy Kirowatt, the imp who hu- 
manizes utility service, figured it was 
about time to see what was going on 
in Europe. He has been signed up 
for the first time on the continent by 
the Compagnies Reunies Gaz & Elec- 
tricite, Lisbon, Portugal. Up to now 
his only excursions outside of territorial 
U. S. have been in Canada, Argentina, 
Brazil, Cuba, Hawaii, Alaska and the 
Philippines, 





Two YEARS OF UNREMITTING EFFORT 
to improve its community’s street light- 
ing has won the “Safety With Light” 
prize of $250 and a plaque for the 
Iowa City Junior Chamber of Com- 
merce. A big reduction in night traffic 
accidents was the result of their re- 
lighting activities. Other winners were 
Cleveland, O.; Monett, Mo.; Long 
Beach, Calif.; and East St. Louis, II. 


H. W. Derry, manager of the new 
industries department of Pacific Power 
& Light at Pasco, has put out a trial 
planting of new farm crops to be grown 
there for essential oil, used in varnish 
and paints. Castor beans, Russian mam- 
moth sunflowers, safflower and corian- 
der seeds have been planted, the seed 
supplied by the National Farm Che- 
murgic Council. 


FreD WHITELY, district manager of 
Wisconsin Power & Light Co., Fond 
du Lac, was the recipient of a diamond 
pin presented by A. P. Gale, vice-presi- 
dent, recently, in recognition of 25 
years of service with the company. 


Lines OF THE Danbury (Conn.) & 
Bethel Gas & Electric Light Co. gave 
way July 2 and fell across a 22,000- 
volt railroad line at the local depot, 
depriving the business section of Dan- 
bury of pewer for an hour. 


BIRMINGHAM has recently repealed 
an ordinance requiring use of weather- 
proof wire for 5,000 volts and less for 
overhead conductors. 


THE WRECKING OF A 5,000-kw. turbine 
electric generator in the Decatur, Ind., 
municipal light plant recently left the 
city without electric power. Portions of 
the wrecked generator flew through the 
roof of the plant. No definite cause was 
ascribed to account for the accident, 
but plant officials surmised that the 
sudden shutting down of some industry 
released the power drag on the gener- 
ator and a regulating device failed to 
function. 


EXCEEDING BY TWO MONTHS its pre- 
vious longest run of six months, the No. 
1 unit of Port Washington power plant 
of Wisconsin Electric Power Co., was 
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stopped May 8 on schedule for general 
maintenance and inspection. It had 
been in continuous operation for eight 
months and a day. Its previous long runs 
were one each of four, five and six 
months. The unit was returned to service 


May 31. 


THERE HAS BEEN SOME DELAY in pro- 
duction of the 80,000-kw. turbo-gener- 
ator for the new No. 2 unit at Port 
Washington plant of Wisconsin Electric 
Power Co., because urgent work for the 
navy requires the manufacturers’ facili- 
ties. 


American Gas Would 
Shift Capital Accounts 


A declaration has been filed with the 
SEC by American Gas & Electric Co. 
under which it seeks approval of a 
plan to convert into capital contribu- 
tions $3,500,000 lent by it to three 
subsidiaries to assist them in financing 
programs, The sum includes $2,500,000 
advanced the Atlantic City Electric Co., 
$500,000 to Indiana General Service 
Co. and $500,000 to Indiana & Michi- 
gan Electric Co. 

At the same time the company sought 
the commission’s approval of a plan 
to make additional cash contributions 
of $500,000 to Indiana General Service 
and $1,500,000 to Indiana & Michigan. 
Such capital contributions would be 
credited, as in the case of the former 
amounts, by each subsidiary company 
to its capital surplus account and then 
to reserve. ; 


New F Lamp Circuit 
Saves Scarce Metals 


Savings of large tonnage of critical 
metals are forecast in the announce- 
ment this week by General Electric Co. 
of a new sequence starting series circuit 
for fluorescent lighting. 

The new circuit is designed for use 
only with 100-watt fluorescent lamps 
and on 254-, 265- and 277-volt circuits. 
Instead of two ballasts the new circuit 
permits the use of but one ballast for 
four 100-watt lamps. The two lamps on 
each phase of the new circuit start in 
sequence and operate in series. 

In one large airplane plant, where 
fixtures using the new hook-up are 
under consideration and in which more 
than 35,000 100-watt fluorescent lamps 
will be installed, it is estimated that 
23.275 lb. of copper, 80,960 lb. of 
iron and steel and 3,250 lb. of alumi- 
num will be saved. The over-all saving 
in the weight of the ballast equipment 
totals about 132,000 lb. and a total of 
303 kw. of current would be released 
for other war uses. 





ELECTRICAL WORLD @ July 





N. E. Power Wins 
Flood Damage Suit 


Damages to the roadbed and track of 
the Hoosac Tunnel & Wilmington R.R. 
resulting from the record-breaking 
hurricane and flood of September 21, 
1938, cannot be levied upon the New 
England Power Co., the Massachusetts 
Supreme Court decided recently upon 
an appeal case from a lower court. The 
railroad sued the company on _ the 
ground that its property was injured 
by a powerful flow of water in the 
Deerfield River at the Monroe Bridge 
dam above the utility's No. 5 hydro- 
electric station in northwestern Mas- 
sachusetts, contending that the open- 
ing of two sluice gates, each about 8 
ft. square, increased the rush of waters 
upon the railroad embankment which 
was located on the side of mountainous 
hills forming the sides of the valley. 
The railroad was 50 to 75 ft. above 
the river bed and was so badly dam- 
aged that traffic was not resumed until 
November 7. 

The court pointed out that the sluice 
gates were opened to protect every 
riparian owner; that the flood was un- 
precedented in violence and extent, 
and that no evidence appeared that 
the power company’s operating staff 
failed to carry out the best known prac- 
tice. Because the gates were opened, the 
flashboards could be removed, and if 
the gates had been closed the water 
level behind the dam would have been 
increased, with greater flooding of up- 
stream lands and heightened peril to 
the dam structure. The rainfall pre- 
ceding the hurricane was extraordinary 
in volume, and the hurricane and flood 
were a vis major or an act of God. No 
evidence was presented of negligence 
on the part of the utility. 


Frankfort Utility 
Drops K-T Option 


The Frankfort Utility Corp., a syn- 
dicate formed to purchase the electric 
properties at Frankfort, Ky., of the 
former Kentucky-Tennessee Light & 
Power Co., ordered dissolved in the 
break-up of Associated Gas & Electric’s 
holding company system, failed to re- 
new its purchasing option recently. 
State Senator Louis Cox, a member of 
the syndicate, said the way was now 
clear for the city to negotiate for 
municipal ownership. 

The corporation petitioned to buy 
the plants Jast April, but was stymied 
by the Public Service Commission’s re- 
vival of a show-cause order against 
K-T, which had been requested to jus- 
tify its rates in Frankfort. 

It is known that the city is contem- 
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plating action of the purchase of the 
properties, announced purchase price 
for which is $1,350,000, but Cox inti- 
mated that if the city showed much 
hesitation the corporation might peti- 
tion again to make the purchase. 


Boise Financing 
Approved by SEC 


Conditional approval has been 
granted by the SEC to the amended 
joint application of General Water, 
Gas & Electric Co. and its subsidiaries, 
Boise Water Co., Kellogg Power & 
Water Co. and Natatorium Co., under 
which Boise would acquire all the out- 
standing securities of Kellogg, consist- 
ing of $100,000 6 percent demand note 
and 65,000 shares of $1 par common 
stock in exchange for 1,650 shares of 
Boise $100 par common stock. 

The commission also approved: the 
issuance and private sale of $950,000 
principal amount of bonds at 10144 by 
Boise and the redemption of $1,000,000 
face amount of bonded debt by Boise 
from General Water in consideration 
of $750,000 cash and $250,000 face 
value of Boise common stock. 

Among the conditions set forth by 
the SEC are that $250,000 of Boise 
common be accepted by General Water 
in lieu of a 5 percent promissory note 
in settlement of a $250,000 debt, and 
that the net property of Boise, as shown 
in its books as of December 31, 1941, 
be decreased by $386,369 as proposed 
by Boise. 





OPA Revises Schedule 
on Industrial Machinery 


Price regulation No. 136 goes into effect July 22, with prices pegged at 
last October's levels with the exception of sub-assemblies and 
services, which take March basic price level 


Somewhat changed and limited in 
scope, OPA’s price regulation No. 136 
(ELectricaL Wor.p, May 9, 1942, page 
5), covering industrial machinery and 
parts and machinery services, now is 
scheduled to go into effect July 22. 
The maximum price for virtually all 
electrical equipment remains October 
1, 1941, as originally planned, the only 
notable exception being sub-assemblies 
produced by some one other than the 
manufacturer of the complete item, in 
which event the maximum price is that 
of March 31, 1942. 

Machinery services, which covers 
“any operation in the processing, ma- 
chining, welding, treating, finishing, 
testing, inspecting, adjusting, maintain- 
ing, repairing or rebuilding a machine 
or part owned by another,” also are 
pegged to March 31. Two basing dates 
are provided for installation labor where 
machinery is sold on an installed basis 
—April 27, except where the wage 
stabilization agreement between the 
AFL Building Trades and certain U. S. 
agencies is operative, in which case the 
date is July 1. 

Among items of electrical equipment 
pegged to the October 1 ceiling are all 








or 
REFRESHER COURSE FOR FOREMEN—Experienced labor being scarce, Wisconsin 
Electric Power Co. recently started a refresher course for foremen of the company to 
give them a short, practical course on instructing new workers. 
five two-hour sessions on selecting and training potential material and actual practice 


in instructing the men; a typical class is shown above 
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The course consists of 


types of prime movers, boilers, stokers, 
capacitors, circuit breakers, motor- 
generator sets, control equipment, in- 
dustrial heating units and devices, 
power conversion and rectifying equip- 
ment, wire, cable and cable accessories 
not covered by Price Schedule 82 (cov- 
ering copper wire and cable and peg- 
ging these to October 1 date), indus- 
trial fuses, instruments for measuring 
electrical quantities, knife and inclosed 
switches, outdoor and indoor substa- 
tions, panel and distribution boards 
(except asbestos and cement), special 
electrical metals and alloys used for 
electrical resistance, switchgear and ac- 
cessories, synchronous condensers, 
transformers, turbine generator sets, 
wiring devices, 

Most of the changes between this 
order and the original one are intended 
to clarify terms used and to remove 
obstacles to expansion of subcontract- 
ing, the latter by providing a higher 
ceiling price for sub-assemblies. Out- 
standing among administrative changes 
is the fact that articles which are not 
listed specifically in the order are not 
covered by its terms. Originally, only 
specifically designated articles were 
exempt. 


WPB’s Civilian Supply 
Making Power Survey 


WPB’s division of Civilian Supply 
has set up a fuel and power section in 
its services programs branch, with Dr. 
Hubert F. Havlik, director of the Twen- 
tieth Century Fund’s electric power 
survey and a public utilities professor 
at Columbia University, as chief. 

At this time, however, Dr. Havlik is 
temporarily detached from the section, 
making an over-all nationwide energy 
supply and demand survey—coal, gas 
oil and power—to guide Civilian Sup- 
ply’s future recommendations to WPB 
in this field. Acting Chief of the sec- 
tion during Dr. Havlik’s absence is 
M. E. Shea, from 1933 to 1938 a dis- 
trict engineer for Stone & Webster Ser- 
vice Corp. and later an engineer-analyst 
with the Securities and Exchange Com- 
mission. 

The power unit, one of three sub- 
divisions of this section—the others are 


oil and coal—is headed by Arthur N. 
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Dunstan, who from 1934 until recently 
was a rate engineer with the Federal 
Power Commission. On Mr. Dunstan’s 
staff are Walter A. Beidatsch, formerly 
with the Twentieth Century Fund and 
SEC, as an assistant, and E. N. Strait, 
formerly with the Wisconsin State Com- 
mission and later manager of the rate 
and research division of Public Utilities 
Engineering & Service Corp., as con- 
sultant. 


Middle West Stay 
Denied by SEC 


The Securities and Exchange Com- 
mission denied last week a petition of 
the Middle West Corp. and its subsidi- 
aries, Central & Southwest Utilities Co. 
and American Public Service Co., for a 
rehearing of the commission’s order of 
June 4 directing that either of the two 
subsidiary holding companies be dis- 
solved and that securities of both be 
reduced to a single class of common 
stock (ELEectricaL Wortp, June 13, 
page 63). 

The three companies applied for the 
rehearing on the basis that the June 4 
order of the commission was “so vague 
and indefinite as to be unenforceable.” 
They argued that the SEC should have 
listed a detailed plan of reorganization 
allocating new securities between the 
various existing classes of security 
holders. In rejecting this contention, 
the commission cited similar arguments 
in the cases of the Northern New Eng- 
land Co., the New England Public 
Service Co. and the Commonwealth & 
Southern Corp. 


Guadaloupe-Blanco 
Bond Issue Denied 


A proposed bond issue of $42,000,000 
whereby the Guadaloupe-Blanco River 
Authority sought to purchase the prop- 
erties of the San Antonio Public Serv- 
ice Co., a subsidiary of American Light 
& Traction, has been disapproved by 
the Attorney-General of Texas as being 
unconstitutional. The utility had been 
ordered sold by the Securities and 
Exchange Commission and, with the 
Attorney-General’s ruling, the way is 
left open for further negotiations by 
the city of San Antonio for the acqui- 
sition of the power company. 

In his opinion the Attorney-General 
held that approval of the bond issue 
would open the way for the authority 
to become a stockholder of the utility 
and acquire property outside of the 
district to which the authority is lim- 
ited—both of which, in his opinion, 
would be unconstitutional. 
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FPC Revises Rules on 
Power Contracts, Rates 


Power contracts filed with governmental agencies of more than 1,000 
kw. demand must be posted; rate increases must also be 
filed 60 days prior to effective date 


Federal Power Commission has is- 
sued revised rules calling for filing all 
utility power contracts with govern- 
mental agencies of more than 1,000 kw. 
demand or 2,000,000 kw-hr. annual de- 
livery and for filing considerable addi- 
tional data with changes in rates or for 
new rates. 

For rate increases the new rule re- 
quires posting with the commission at 
least 60 days prior to the effective date 
data giving the actual or estimated 
original cost and depreciation both for 
those facilities used solely in rendering 
service under the rate and for that 
portion of joint facilities as are alloca- 
ble to the rate. “If the original cost 
figures are not available and a reason- 
able estimate thereof cannot be pre- 
pared at the time, book amounts for the 
required property classifications may be 
submitted,” the rule reads. This re- 
quirement has been in effect for gas 
pipe line rates since 1938. 


Basis for Increases Sought 


Commission officials readily agreed 
there is no over-all formula for com- 
puting the required allocations. They 
pointed out that the rates involved, 
however, are only those under the 
jurisdiction of the commission, inter- 
state wholesale charges, and that in 
most cases only a transmission line and 
its appurtenances will be involved. 
Where energy sold interstate comes 
from a system, it will not be necessary 
to allocate the portion of the generating 
property used to serve the load, it is 
stated, although this would be required 
where the load is served by a single 
generating station. 

“When a company increases its rates, 
there is usually some basis for that in- 
crease,” said a commission spokesman. 
“What we want to know is what that 
basis is.” 

In addition to the property figures, 
substantiation of rate increases will re- 
quire an estimate of annual fixed 
charges by major items (taxes, depre- 
ciation, return, etc.), and a statement 
or estimate by main accounting classifi- 
cations of operating expenses divided as 
to those allocable specifically to the 
particular rate and those which are 
part of joint expenses. Any of the re- 
quired data which may already be on 
file with FPC may be cited by reference 
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as a means of keeping additional work 
to a minimum. 

The rule requiring filing of all con- 
tracts covering government loads was 
adopted because it is felt that these 
arrangements should be on file for ref- 
erence purposes, it is stated at FPC. 
There is no intention to initiate a whole- 
sale rate investigation. 


New Boulder Dam 
Generator Completed 


Completion of the installation of a 
new 82,500-kw. generator at Boulder 
Dam has been announced by Jehn C. 
Page, commissioner of the Bureau of 
Reclamation, in a report to Harold L. 
Ickes, Secretary of the Interior. Addi- 
tion of the new unit, Mr. Page disclosed, 
brought total new installations of gen- 
erating equipment on Reclamation proj- 
ects in the west since June 30, 1941, to 
494,000 kw.—a 50 percent increase. 

The 50 percent gain jumped the total 
generating capacity of the 28 hydro 
plants on seventeen Reclamation proj- 
ects in eleven Western states from 953,- 
926 kw. on June 30, 1941, to 1,447,926 
kw. as of July 1, 1942. For the preced- 


.ing fiscal year Mr. Page. itemized the 


following installations: Grand Coulee 
Dam, 324,000 kw.; Boulder dam, 165,- 
000 kw., and Minikoda project (Idaho), 
5,000 kw. Scheduled installations dur- 
ing the next six months include: Grand 
Coulee, 150,000 kw.; Parker dam, 90,- 


000 kw., and Boulder Dam 82,500—a 


total of 322,500 kw. 


REA Prepayments in May 
Reach All-time High 


Announcement has been made by the 
U. S. Department of Agriculture that 87 
REA-financed rural electric systems in 
24 states paid $502,340 on their loans 
in advance of due dates during the 
month of May, setting an all-time high 
record for advance payments. 

REA on April 1 had advanced $344,- 
620,369 on loans to borrowers in 45 
states, Alaska and the Virgin Islands. 
The 788 systems energized on that date 
were operating 359,549 miles of line, 
serving 946,371 farm and other rural 
consumers. 
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Discuss Conversion of 


Southeast Industry to War 


Atlanta meeting brings utility men and WPB officials together for 
forum; Collier pleads for decentralization of war effort to bring 
more work to small industrial concerns 


How to make greater use of South- 
eastern industrial facilities for all-out 
war production was the subject of an 
all-day meeting between utility execu- 
tives and WPB officials in Atlanta, 
July 2. The meeting was sponsored by 
the Southeastern Electric Exchange in 
cooperation with the WPB regional 
staff and was attended by about 40 men 
from both groups. 


Open Forum on Conversion 


C. A. Collier, Georgia Power vice- 
president, presided over the morning 
session of the S.E.E.-WPB meeting, 
while Hugh G. Isley, sales manager of 
the Carolina Power & Light Co., took 
over the afternoon session. The latter 
consisted of an open forum with de- 
tailed discussion of industry conversion 
to the war effort, inventory of their 
facilities, methods of learning procure- 
ment requirements, government financ- 
ing assistance on filling war contracts, 
etc, 

O. M. Jackson, deputy regional di- 
rector of WPB, explained the reorgani- 
zation of the WPB staff in the South- 
eastern region in an effort to help 
convert non-essential industries to war 
production. “With the usual depend- 
able help of the engineering staffs of 
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the electric utilities,’ he said, “our 
field engineers can discover what the 
South can do in the war effort and can 
help convertible industries obtain con- 
tract after contract. Getting products 
out of the southeast for successful 
prosecution of the war effort is the 
single purpose of the WPB and should 
come first with all Southern industries.” 


Asks Decentralized War Industry 


As vice-chairman of the Georgia In- 
dustrial Location Advisory Committee, 
Mr. Collier spoke on the necessity for 
Southern industries to turn to war pro- 
duction. He cited figures showing that 
the southeastern states had made a poor 
showing in the winning of war contracts 
during the first months of the all-out 
war effort, and accounted for this situa- 
tion by pointing out that, being small, 
“Southern industries have lacked the 
management necessary to get war 
work.” War industry in the United 
States must be decentralized, he said, 
and it is up to the utility companies, 
together with WPB, to help small in- 
dustrial concerns to obtain their fair 
share of war business. In conclusion, 
Mr. Collier asked utility men to make 
their “man-power and facilities avail- 
able to the WPB in making an inven- 


ee 





SURVEY GEORGIA INDUSTRY—WPB officials and Georgia Power executives confer 

on the cataloging of Georgia industrial facilities for war work. Seated, left to right: 

W. H. Barnwell, industrial manager of the utility: Julian L. Mason, southeastern regional 

Production chief for WPB, and C. A. Collier, Georgia Power vice-president and vice- 

chairman of the Georgia Industrial Location Advisory Committee. 
three industrial specialists of WPB 


In the rear are 
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tory of industrial facilities and in help- 
ing Southern industries obtain war 
contracts. 

Julian L. Mason, regional chief cf 
WPB field operations and production, 
expressed appreciation for the assis- 
tance of the utility engineers in carrying 
forward the WPB program for South- 
ern war production. 

J. H. Barnett, regional woodworking 
section chief for WPB, pointed out the 
opportunities for Southern lumber and 
woodworking plants to make a contri- 
bution to the war effort by supplying 
lumber for crating war materials for 
export and for producing furniture and 
aviation materials needed in fighting 
the war. 


B. & S. Surplus Power 
Still Goes to TVA 


Companies in the Electric Bond & 
Share system again have gone to the 
aid of power systems in Tennessee, as 
they did last year, by sending large 
amounts of surplus power to TVA for 
the aluminum industry and other im- 
portant war loads, according to C. E. 
Groesbeck, chairman, and S. W. Mur- 
phy, president, in the annual report to 
stockholders for the period ended 
March 31, 1942. For many weeks in 
the first quarter this contribution, it 
was said, was in excess of 9,000,000 
kw.-hr. weekly. 

Gross revenues of system companies 
showed substantial improvement, but 
net showed a sizable decline. The re- 
port reveals that Bond & Share failed 
to cover its first quarter dividend re- 
quirements of $1,963,833 by $573,395. 
For the twelve-month period net in- 
come amounted to $8,251,847, after ex- 
penses and federal income taxes, equal 
after preferred dividend requirements 
to 1 cent a share (par $5) on 5,250,358 
shares of common stock. This compares 
with net income of $10,453,275, equal 
to 38 cents a common share, for the 
period ended March 31, 1941. 

The report warns stockholders to 
prepare for important basic changes 
in the Electric Bond & Share system 
due to Securities and Exchange Com- 
mission orders under the Holding Com- 
pany Act. 


Uphold FPC Order 


Upholding a previous FPC order, the 
U. S. Circuit Court of Appeals at Cin- 
cinnati directed the Louisville Gas & 
Electric Co. to write off $601,937 
against its earned surplus account. The 
company claimed the sum as the cost 
incurred by an affiliate in the construc- 
tion of a hydro-electric plant. 
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Lewis Heads Power 
Pooling Committee 


Announcement has been made of the 
appointment of Fred B. Lewis, vice- 
president of the Southern California 
Edison Co., to head the newly organized 
Southern California Electric Power 
Interchange Committee, organized for 
the pooling of southern California elec- 
tric power resources for war production 
and for the protection of normal con- 
sumer supply. 

Other members of the committee and 
the agency they represent are Roy Mar- 
tindale, Los Angeles Bureau of Power 
and Light; N. B. Hinson, Southern 
California Edison Co.; J. H. McCam- 
bridge, Burbank Public Service; B. F. 
DeLanty, Pasadena Water and Power 
Department; P. Diederich, Glendale 
Public Service; E. H. Halpenny, Cali- 
fornia Electric Power Co.; E. D. Sher- 
win, San Diego Gas & Electric Co.; 
M. J. Dodd, Imperial Irrigation Dis- 
trict; E. A. Moritz, Bureau of Recla- 
mation; E. F. McNaughton, California 
Railroad Commission, and M. W. Ed- 
wards, California Railroad Commission, 
committee secretary. 

Mr. Lewis has been “loaned” to the 
Electric Power Interchange Committee 
for the duration, according to Harry 
J. Bauer, president of Southern Cali- 


fornia Edison. 
* 


Consolidated Files 
Integration Plan 


Consolidated Electric & Gas Co., as 
part of a program for simplifying its 
corporate structure, has filed a plan 
with the SEC calling for the ultimate 
divestment by the company of the 
securities of its subsidiaries, in com- 
pliance with the “death sentence” 
clause of the Holding Company Act. 

Consolidated proposes to redeem and 
retire $7,490,000 first lien collateral 
trust sinking fund bonds for which it 
is the obligor upon Central Gas & 
Electric Co. Consolidated proposes to 
effect the redemption of these bonds 
with part of the proceeds to be derived 
from the sale of new first mortgage 
sinking fund bonds to be issued by 
Central Indiana Gas, Citizen’s Gas, 
Florida Public Utilities, Hoosier Gas, 
Houghton County Electric Light, 
Lynchburg Gas and Maine Public 
Service Co., such proceeds to be re- 
ceived by Consolidated in payment of 
debts owed by the subsidiaries and 
pledged under the Central Gas inden- 
ture, 

On redemption of the Central Gas 
bonds collateral securing them will be 
transferred to the trustee for $20,745.- 
500 of Consolidated Electric & Gas Co.’s 
collateral trust bonds. 
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As a preliminary to the proposed 
financing, Consolidated will sell to 
Houghton County Electric Light Co. 
all the outstanding capital stock of 
Baraga Couaty Light & Power Co., 
Houghton’s generating division. Hough- 
ton will later acquire the assets of 
Baraga through liquidation of the lat- 
ter. Similarly, Consolidated will sell to 
Maine Public Service all of the out- 
standing capital stock of New Bruns- 
wick, 


Appalachian Seeks 
to Buy Pt. Pleasant 


Joint application by the Appalachian 
Electric Power Co. and the Point 
Pleasant Water & Light Co., Point 
Pleasant, W. Va., for approval of the 
sale of all properties of the Point 
Pleasant Co. to Appalachian for $379,- 
000 in cash had been made to the 
Federal Power Commission. Approval 
of the sale has already been granted by 
the Public Service Commission in West 
Virginia. 

Application states that the Point 
Pleasant company is engaged princi- 
pally in the purchase of electric energy 
from the Appalachian company and its 
facilities are used to transmit and dis- 
tribute energy locally to about 2,970 
consumers in several West Virginia 
communities. 

United Light & Power Co., parent 
holding company, is under SEC order 
to dispose of the Point Pleasant prop- 
erty, through Columbia & Southern 


MEETINGS 


Previously Listed 


American Institute of Electrical Engineers—Pacific 
Coast convention, Hotel Vancouver, Vancouver, 
B. C., September 9-11. H. H. Henline, national 
secretary, 33 West 39th St., New York, N. Y 


Pennsylvania Electric Association — Annual meet- 
ing, Bellevue-Stratford Hotel, Philadelphia, Pa., 
September II. A. B. Millar, managing director, 
State Street Bldg., Harrisburg, Pa. 


International Association of Electrical Inspectors 
—Northwestern Section, Portland Hotel, Port- 
land, Ore., September 14-16, F. D. Weber, sec- 
retary, P. O. Box 70, Portland, Ore, Southwest- 
ern Section, Fresno, Calif., September 21-23. 
H. L. Gerber, secretary, Room 205, City Hall, 
San Francisco, Calif., Western Section, Book- 
Cadillac Hotel, Detroit, Mich., October 5-7, 
F, H, Moore, secretary, 320 N. Meridian St., 

Indianapolis, Ind. Eastern Section, Boston, 

Mass., October 12-14, F. N. M. Squires, secre- 

tary, 85 John St., New York, N. Y. Southern 

Section, Richmond, Va., October 19-21, C. M. 

Jones, secretary, 307 Trust Company of Georgia 

Bidg., Atlanta, Ga. 


Illuminating Engineering Society—Annual conven- 
tion, Hotel Jefferson, St. Louis, Mo., Septem- 
ber 21-22. Frank G. Horton, executive secre- 
tary, 51 Madison Ave., New York, N. Y. 

Association of Iron and Steel Engineers—Techni- 
cal conference, William Penn Hotel, Pittsburgh, 
Pa., September 22-24. Brent Wiley, managing 
director, Empire Bldg., Pittsburgh, Pa. 

Indiana Electric Association — Business meeting, 
Indiana War Memorial Bldg., Indianapolis, 
Ind., September 24-25. R. E. Sloteomn, secretary, 
1414 Circle-Tower, Indianapolis, Ind. 
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Ohio Electric Co., and the latter two 
companies have made appropriate ap- 
plications for the purpose of complying 
with the order. 


Southern Colorado 
Files Plan With SEC 


Southern Colorado Power Co., a sub- 
sidiary of Standard Gas & Electric Co., 
has filed a voluntary plan with the 
SEC for compliance, under Section 11 
of the Holding Company Act, in which 
it proposes to redeem its $6,736,400 of 
6 percent bonds, due July 1, 1947, by 
the issuance and sale of $5,500,000 of 
first mortgage, 34 percent, 30-year 
bonds and $1,200,000 of ten-year, 3 per- 
cent serial notes, 

The plan also calls for reclassifica- 
tion of the 42,516 outstanding 7 per- 
cent cumulative preferred stock, $100 
par; 100,000 shares of class A stock, 
$25 par, and 75,000 shares of class B 
no-par common stock into 42,516 shares 
of new 4% percent cumulative pre- 
ferred stock, $50 par, and 638,942 
shares of new common, $5 par. The 
new shares would be exchanged on the 
basis of one share of new 4% percent 
preferred and twelve shares of new 
common for each share of 7 percent 
preferred and all arrears; one share of 
new common for each share of class A 
common and one-quarter share of new 
common for each share of class B com- 
mon. 

“Over a period of years,” the plan 
stated, “the earnings of the company 
have been insufficient to support the 
present capitalization.” 

SEC has set July 28 for a hearing on 


the proposal. 
a 


Great Lakes Power Club 
Elects New Officers 


New officers of the Great Lakes 
Power Club, elected at the spring meet- 
ing in Chicago, are: President, W. M. 
Woll, Commonwealth Edison Co.; sec- 
retary-treasurer, Adolph Schlesinger, 
Public Service of Indiana; vice-presi- 
dent, R. P. McClellan, Consumers 
Power Co. 

Fall meeting of the club has been 
tentatively set for November 20. 


Santee-Cooper Producing 


The $57,000,000 project of the South 
Carolina Public Service Authority 
(Santee-Cooper) went into production 
officially on July 1, after preliminary 
runs, with more than enough power 
under contract, the announcement said, 
to amortize the authority’s $26,000,000 
debt. 


Fety.. 21. 1643 








Seasonal Output 
Decline Sets In 


The customary seasonal decline 
which, in the past few years, has set 
in beginning with the holiday week 
of July 4 affected the figures on the 
amount of electrical energy distributed 
by the power industry for the week 
ending on that date. The figures show 
3.424,188.000 kw.-hr. distributed for 
the week as compared to 3,457,024,000 
kw.-hr. distributed the week previous 
(ending June 27), according to the 
Edison Electric Institute. The decline, 
however, was slight compared to last 
year, when, for the corresponding 
weeks, a drop from 3,156,825,000 kw.- 
hr. to 2,903,727,000 kw.-hr. was reg- 
istered. Nationally, the increase over 
last year’s output figures stands cur- 
rently at 17.9 percent. 

All the seven major geographic re- 
gions of the country registered im- 
pressive percentage gains over the cor- 
responding week’s figures last year. 
Biggest increases are in the Southern 
states and the Pacific Coast. 


Weekly Output, Millions Kw.-Hr. 


1942 1941 1940 
July .4 3,424 July 5 2,904 July 6 2,425 
June 27 3,457 June 28 3,157 June 29 2,660 
June 20 3,434 June 21 3,09 June 22 2,654 
June 13 3,463 June 14 3,10 June 15 2,665 


May 30 3,323 May 3! 2,955 June |! 2,478 
May 23 3,379 May 24 3,040 May 25 2,588 
May 16 3,357 May I7 
May 9% 3,365 May 10 
May 2 3,304 May 3 


| May !8 2.550 
003 «May I! 2:515 


2 
3 
3,091 
3,101 
June 6 3,372 June 7 a June 8 2,599 
3 
3 
3 
2,944 ‘May 4 2,503 


Percent Change from Previous Year 


Week Ending 














July 4 June 27 June 20 

New England ... . $17.3 + 3.2 + 6.1 
Mid-Atlantic .......... +12.7 + 48 + 6.8 
Central Industrial +15.1 + 4,3 + 7.5 
West Central ... +-13.3 + 4,3 + 9.9 
Southern States ‘ +25.5 +19.9 +19.6 
Rocky Mountain ... +10.4 + 48 + 6.3 
Pacific Coast . +25.7 +20.7 +178 
Total United States.. +17.9 + 9.5 +111 


Billions of Kw.-Hr. 








Maine Hydro Outlook 
Much Improved 


On June 30 the storage reservoirs of 
Central Maine Power Co. were all full, 
while the natural flow of the rivers was 
still more than enough to operate the 
company’s plants, according to presi- 
dent W. S. Wyman’s quarterly state- 
ment to stockholders. A year ago the 
reservoirs on both the Androscoggin 
and Kennebec rivers were only about 
two-thirds full and the load was increas- 
ing rapidly due to war activities and to 
demands of customers whose own 
hydro facilities were short. The excess 
the company now has in stored water 
over last year and fuel actually deliv- 
ered or practically assured is capable 
of producing about 25 percent of the 
system’s annual requirements. 


The initial 20,000-kw. unit at the 
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Mason steam plant (Wiscasset) has 
been in operation six months. Until the 
last month, when apparatus for coal 
burning was installed, the station has 
been run on fuel oil. At Wiscasset 
there are now in storage about 43,000 
bbl. of fuel oil and 20,000 tons of coal, 
with 30,000 tons of coal on order. This 
fuel would operate the plant about a 
year. At the Bucksport steam plant 
coal-handling equipment was wanted, 
but the WPB informed the company 
that if it received permission to buy 
this equipment delivery would not be 
made until 1943. 


December Peak Demands 


Utility estimates of peak demands 
for December, 1942, aggregate 36,200,- 
162 kw., according to a report issued 
by the Federal Power Commission. 


1l, 1942 


This figure represents an increase of 
some 255,000 kw. over the forecast 
made a month ago. 


Hydro Constitutes 
36% of May Output 


Production of electric energy by water 
power in May amounted to 5,335,195,000 
kw.-hr., or 36.2 percent of the total out- 
put for public use, according to a 
report issued by the Federal Power 
Commission. 

Total electric energy produced for 
public use in May totaled 14,745,615,- 
000 kw.-hr., an increase of 10.2 percent 
over production in May, 1941. Average 
daily production of electric energy in 
May was 515,581,000 kw.-hr., an in- 
crease of 1.1 percent over average daily 
production during the previous month. 
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Utility Stocks Improve; Bonds Also Gain 


110 


Bonds § 8 S 


1934 1935 1936 1937 1938 1939 1940 1941 JFMAMJ J A S O N D 


Prices of electric utility stocks and bonds improved considerably during the past week. 
“Electrical World” stock index advanced to 18.4 from 18.2 the previous week; last year, 
24.1. Bonds—103.0, from 102.5 the previous week; last year, 106.0 





FINANCIAL BRIEFS 





Tue SEC HAS PERMITTED to become 
effective the amended declaration of 
National Power & Light under which 
it would acquire $330,000 face amount 
of non-callable 50-year, 5 percent col- 
lateral trust mortgage gold bonds, due 
July 1, 1951, of Lancaster County Ry. 
& Light Co., which bonds have been 
assumed by National. 


West Texas UrTiLities AND MIDDLE 
West Corp. have filed with the SEC 
an application for permission for West 
Texas to purchase all the outstanding 
securities of Pecos Valley Power & 
Light Co. which may be deposited in 
acceptance of its offer. Pecos Valley 
is a direct subsidiary of Middle West 
Corp. The commission set July 15 for 
a hearing. 


THe SEC HAs APPROVED a proposal 
by the Washington Railway & Electric 
Co. to acquire for cash at $1,000 a share 
30,000 shares of the common stock of 
its subsidiary, Potomac Electric Power 
Co. The parent company proposes to 
pledge the 30,000 shares under its con- 
solidated mortgage or deed of trust, 
dated March 2, 1902. Proceeds will be 
used by Potomac to finance its construc- 
tion program. 


Ex.ectric Bonp & SHare has filed a 
certificate in New York state reducing 
the number of shares of its preferred 
no-par value stock from 3,379,900 to 
3,376,500 shares. The 20,000,000 shares 
of common stock, $5 par value, remain 
as heretofore. 


GeNERAL Water, Gas & Evectric Co. 
has called for redemption on August 1, 
at 10014 and accrued interest, all of 
the outstanding General Water Works 
& Electric Corp. 15-year, 5 percent first 
lien and collateral trust bonds, series 
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A, due June 1, 1943, according to a 
plan submitted to the SEC and per- 
mitted by the commission to become 
effective. The Central Hanover Bank 
& Trust Co., trustee, will take up and 
pay for the bonds at full redemption 
price. 


Epison Sautt Exvectric Co., a sub- 
sidiary of American States Utilities 
Corp., has filed application with the 
SEC covering an issue of $990,000 face 
amount of first mortgage bonds, series 
A, 334 percent, due July 1, 1972, which 
it would sell to three insurance com- 
panies in equal amounts. Approval of 
the application will mean applying 
$923,000 to redemption of first mort- 
gage sinking fund bonds, series A and 
B, due 1961; $42,500 toward reduction 
of short term bank loans outstanding 
in the amount of $142,500. 


Pusiic Service Co. oF OKLAHOMA 
and Southwestern Light & Power Co. 
have filed SEC petitions to extend to 
December 31. 1943, the maturity of 
two notes of Peoples Ice Co. which 





Utility Reports 


Net Income 
1942 1941 
$3,266,743 $3,193,080 


7,859,892 11,298,367 


*Alabama Power ........ 
tAmerican Power & Light 
Oe Rs caece es cau <<< 


*Central Maine Power..... 1,954,496 2,201,382 
*Connecticut Light & Power 3.610, 326 3,950,375 
*Cons. Gas Elec. Lt. & Pwr. 

(Balto.) and sub........ 6,546,922 6,161,928 
*Consumers Power ......... 8,757,521 10,013,942 
*Dallas Power & Light..... 1,627,639 2,167,731 
¢Duquesne Light .......... 10,073,573 9,856,714 
*Georgia Power ........... 5,338,142 4,866,842 
*Kansas Gas & Electric.. 1,263,846 1,639 ‘052 
*Loulsiana Power & Light. . 1,042,888 1051. ‘449 
tLouisville Gas & Electric 

Ro iciisascxnas 2,832,297 2,845,851 
*Montana Power and subs. 3, 104, 258 3 ‘sII, a 
*Nebraska Power .......... | ai7, yas 4; ‘720, 
*Northwestern Electric .... 109 ‘469, 7 
PEND GIO ip vind’ os scseee 3, tay, 98 3 839, 097 
*Texas Electric Service..... | ‘017. ‘986 | ‘21 4 ‘250 


*Twelve months ended May 31. 
{Twelve months ended April 30, 


ELECTRICAL WORLD @ 


matured February 15, 1942, in the 
amounts of $1,462,500 and $625,500, re- 
spectively. The notes bear no interest 
and were issued pursuant to a commis- 
sion order of December 24, 1941. 


Central Maine Files 
New Financing Plan 


Central Maine Power Co. has filed a 
registration statement with the SEC 
covering issuance of $14,500,000 first 
and general mortgage bonds, series M, 
maturing July 1, 1972; $5,000,000 in 
ten-year serial notes, maturing serially 
on July 1, from 1943 to 1952, and 
261,910 shares of common stock, $10 
par value. 

No firm commitment for the purchase 
of the series M bonds or of the serial 
notes has been made. The utility pro- 
poses to invite sealed proposals for the 
purchase of such securities, pursuant 
to the competitive bidding rule of the 
commission. Details of the bidding 
commitments will be supplied later by 
amendment. 

The 261,910 shares of common stock 
are the first to be offered to the holders 
of the company’s outstanding common 
stock and 6 percent preferred stock for 
subscription at $10 per share in accord- 
ance with their preemptive rights. Cen- 
tral Maine’s parent company, New Eng- 
land Public Service, has subscribed for 
the 261,910 shares, less any shares that 
may be subscribed by others in the 
exercise of their preemptive rights. 

Net proceeds from the financing. in 
accordance with the plan recently filed 
with the SEC, will be used in an exten- 
sive refinancing operation involving the 
redemption of bonds of the Cumberland 
County Power & Light Co. in a pro- 
posed acquisition of Cumberland by 
Central Maine. 

. 


New Tungsten Curb 
Won't Affect Lamps 


Tightening up of the regulations cov- 
ering allocation and use of tungsten by 
amendment to Order M-29 does not 
affect the supply of this material for 
incandecsent lamps, according to 
WPB’s tungsten branch. Allocation 
control previously in effect for distri- 
bution to lamp manufacturers will still 
apply under the new order, however. 


Serve New Customers 


At the end of May, 1942, Consolidated 
Gas, Electric Light & Power Co. of 
Baltimore was serving 318,488 electric 
customers, an increase of 14,117 since 
June, 1941. 
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Every day that the war is shortened means the 


saving of lives of our fighting men and the hastening 
of the time when hundreds of thousands of people 
can once more face the morning without soul- 
destroying fear. We must not waste those days. 


Nor shall we if we quickly convert to war work 
the needed thousands of factories that have been 
supplying less essential civilian needs. Yet, before 
most of those shops can turn out the components of 
the tools of war, they must be relighted, so that the 
human beings who man the machines can devote 
their finest skill and experience to their tasks. 


Lighting does not have to be sold to those in 
charge of the war production effort. WPB wants 
these converted plants to have efficient light. But 
it wants to be sure that the light asked for is 
needed, that it is adequate, that it does not use one 
ounce more of critical material than is necessary. 


For that reason WPB requires certain information 
before it will assign a preference rating. The fol- 
lowing section is a simple, practical exposition of 
what is desired and why, fortified with a group of 
case studies covering a wide range of lighting 
applications and chosen to show the factors that 
WPB analysts must consider in rating applications. 


While this manual of priority procedure for con- 
version lighting does not carry official indorsement, 
the material herein has been prepared with the full 
cooperation and review of the Lighting and Fixtures 
Section, WPB. 


The editors of Electrical Contracting and ELEC- 
TRICAL WORLD have prepared this manual to 


help get the job of conversion done more quickly, 
thus accelerating war production. 
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ARE HANDLED 


HOW LIGHTING RATINGS 


WPB SECTION WILL ASSIGN PREFERENCE RATINGS FOR INCREASED LIGHTING 
FOR WAR WORK IN CONVERTED FACTORIES PROMPTLY UPON SUBMISSION 
OF FULL INFORMATION PROVING THAT THE MOST LIGHTING BENEFIT IS 
PROVIDED FOR THE AMOUNT OF SCARCE MATERIALS REQUIRED 


“AAR > By te, 
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By MARSHALL N. WATERMAN, Chief Lighting and Fixtures Section of Building Materials Branch, WPB 


CONVERSION OF INDUSTRIAL PLANTS 
from peacetime pursuits to the production of the 
weapons for waging total war is the biggest job 
ever undertaken in the United States in so short a 
period of time. We are taking this conversion 
route because it is the quickest way to get the 
necessary increase in production of war material 
and win the war and because it involves, also, the 
least drain upon the raw materials which are bet- 
ter used to turn out guns and shells, tanks and 
planes. Steel used to build new war factories while 
civilian plants stand in enforced idleness is steel 
which cannot also go into making tanks, yet tank 
parts can well be made in converted shops. 

Sometimes conversion is a relatively simple 
operation so far as gearing the working facilities 
to the war job is concerned. More often, the job 
is almost as complex as equipping a new plant. But 
practically always there is a lighting problem in- 
volved in plant conversion—the problem of pro- 
viding the lighting essential to produce the maxi- 
mum efficiency and the minimum waste. Getting 
good lighting means arranging for more lighting 
in almost every instance, and usually not just a 
few foot-candles more. Rather, it often means a 
major increase in light intensity. 

This is true because war jobs are more precise 
jobs, demanding closer tolerances and swifter, 
surer assemblies. The weapons of war must be 
built to withstand the terrific strains of the battle- 
field, and it is axiomatic in the armed services that 


the side with both superior quality and quantity of 


weapons always wins! 
But it isn’t only the differeice in the work which 
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requires more lighting. Another frequent reason 
is the need for keeping the job going around the 
clock in a plant never intended to be so operated. 
This means a great deal more overtime work, 
with attendant increased eye-strain. And as the 
Army and Navy take more and more young men, 
increased lighting will be required to serve the 
growing proportion of older workers. 

We, in the Lighting and Fixtures Section, real- 
ize these things. The section is part of the Build- 
ing Materials Branch headed by J. L. Haynes, 
which in turn is a part of the Division of Industry 
Operations, War Production Board, the agency 
directing the war production program. It is our 
job to see that American industry, in converting 
its facilities to war work, is able to obtain the 
better lighting that it requires. 

But it is also our job as a part of the WPB to 
see to it that whatever scarce materials which must 
be used for plant lighting are made to give full 
value, and the materials required for lighting are 
among the scarcest—copper, for instance! Just 
as the WPB as an over-all policy is taking the 
conversion road to conserve materials for the pro- 
duction lines so, too, must we conserve materials 
by making sure that what it used for lighting 
brings the maximum yield in improved illumina- 
tion. 

In carrying out this job we recognize what ever) 
good lighting engineer knows—that good lighting 
means increased production, better workmanship. 
reduction in accidents, etc. We know, also, that 
the recognized standards of the lighting industr) 
as represented by A.S.A. recommendation are an 
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excellent guide for production lighting. Also, we 
realize that the various types of lamps have their 
parts to play, that sometimes substitution of 
Huorescent for incandescent will give a significant 
improvement in illumination without requiring an 
excessive amount of critical wiring materials and 
additional power resources, always bearing in 
mind that there is no general answer and that each 
job must be analyzed individually. 

The Lighting and Fixtures Section is prepared, 
in proper instances within the over-all priorities 
structure, to recommend adequate preference rat- 
ings for needed equipment of accepted types for 
improving plant lighting, where this improvement 
is shown to be for war production work and the 
proposed lighting design conserves new materials. 
But if we are to decide wisely we must have the 
cooperation of those who design and install the 
To pass judgment 
properly upon a proposed relighting job we must 
have full and detailed 
changes are proposed and why. 


new lighting installations. 


information of what 
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There is nothing complicated about the infor- 
mation we require. It is, essentially, the same in- 
formation that lighting engineers should them- 
selves require in designing the job. What is it we 
want to know? Well, what type of work is to be 
performed in the area to be lighted! Don’t simply 
say “airplane parts manufacturing’’—say: ‘‘Pre- 
cision machine work on airplane parts.” 
the square footage, the ceiling heights, the condi- 
tion and color of the walls and ceilings. Detail 


Tell us 


the existing fixtures and give us the present light 
intensity. If it is a big job—any one involving 
than 100 prepare a_ schematic 


more fixtures 





SIMPLIFIED FLOW CHART—ROUTING OF PD-1A APPLICATIONS 





) 


Applicant 


(9 W.P.B. 
Washington, D.C. 


W. P.B. 


Field Office 





1 Request for PD-1A application forms—in person or by mail. 
(Field office directory attached.) 


2 Receipt of application. 


3 Filing of PD-1A application with supplementary data to 
Director of Industry Operations (PD-I1A) Washington, 
D.C. 


4 *Incoming (and outgoing) mail sorted, cased, routed, 
issued, filed, etc. 


ul 


Primary Branch—responsible for industrial plant or estab- 
lishment in which it is proposed to install new lighting. 
Recommends importance of plant to war effort. 


& End Product Branch—responsible for products (example— 
Lighting Fixtures End Product Branch—Lighting Fixtures 
Section) and manufacturing problems related to those 
products. Recommends rating that should be assigned. 


Strips application of unessential material, analyzes, etc. 


| owes 
@ 


Review anal _ (8) 
Approval 


(5) 


Pint 
¥ 


Primary Branch 


industrial Specialist 


Priority Specialist 


) 
- 


End Product 
Branch 


(7) industrial Specialist 
invite dass Priority Specialist 
. "7 : 
! ( 
Ree at ces ieee mal 


7 Third Branch—if required, such as materials branch cop- 
per, aluminum, etc., if required. 


8 Final Review. 


9 Application and/or letter returned to applicant: (a) Ap- 
proved with rating, (b) denied, (c}) requesting more com- 
plete information. If (c) routing repeats as with new 
application. 


*Certain purely WPB internal operations here and elsewhere 
in WPB omitted. 
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wiring diagram, but in any event explain whether 
} existing wiring can be used, and if not what new 
; wiring is required. 
These are some of the things to tell us about, 
always in detail. A complete list of required in- 
formation has been prepared for use in making 
lighting applications for priorities and it is more 
fully discussed elsewhere in this supplement. It 
should be noted that these data all must be sup- 
plied in addition to the standard information re- 
quired on the rating forms, upon which lighting 
applications for plant conversions should be made. 
We ask all this information because, as I ex- 
plained earlier, we are charged by the War Pro- 
duction Board with getting every bit of improved 
lighting possible from the scarce materials which 
make preference ratings necessary. And to make 
sure of that we must have information in the same 
detail that any careful buyer of lighting would 
require for his own information. 


With all this information, what we do is de- 
velop the same data that would be provided by a 


field survey. Lighting applications arriving at 















































WPB are first routed to the branch handling the 


product which the plant is being converted to turn 
out—that is, a gun plant lighting application goes 
to the Ordnance Branch. There the plant con- 
version job is graded in its relationship with the 
war effort by the group best acquainted with the 
manufacturing job involved, and the need for 
the product made. 
to us. 


Then, the application comes 


If it is a relatively simple job it goes to a staff 
analyst for a rating based upon the plant conver- 
sion grading, without a detailed lighting engineer- 
ing study. Other applications go to a lighting 
specialist who calculates the present lighting 
values against the proposed values, in accordance 
with standard formulas. He considers the pro- 
posed light distribution and intensity for the kind 
of work described. He estimates the weights of 
materials involved as a means of determining the 
cost in materials of the increased illumination. 
Finally, he may recommend granting an adequate 
rating, suggest modification of the design to re- 
duce the use of materials without materially re- 
ducing the lighting to be provided, or recom- 
mend rejection of the application entirely. 

Whether the application goes to the analyst or 
to the specialist, however, the length of time it 
takes to get a decision depends largely upon the 
care with which the applicant has supplied the 
necessary information. Poorly or inadequately 
prepared applications simply pile up avaiting fur- 
ther data, while properly prepared requests for 
priority help are given the right-of-way. 

Just a few words to summarize what I have 
said. As a nation we are converting our industrial 
production to war production to speed output and 
save scarce materials. To do the job cut out for 
them most plants need more lighting. The Light- 
ing and Fixtures Section is prepared to recom- 
mend ratings for increased lighting for war work 
where such redesign provides the most lighting 
benefit for the amount of scarce materials re- 
quired. To make sure that materials are being 
conserved, the section requires certain detailed 
information in excess of that asked for on the 
standard rating application blank. Finally, and 
above all, applications which come to us with all 
the required information will get a prompt de- 
cision; others are simply losing time, generating 
useless work and delaying war output. 


|The PD-1A form is in use as we go to press for conversio! 
lighting applications. It should be noted, however, that th: 
use of particular rating application forms, such as PD-1A, ar: 


subject to frequent changes in the complex priorities structure- 
Eprror]. 














ica a at ae 
2) Die A LT ia TS we 


— 
a Sb ein aaa caput beta ad ae CANE RA He 






















3 
4 






SLOWS RATINGS 


APPLICANTS USING PD-1A FORMS 


obtaining a preference rating on conversion light- 


for 


ing installations are accustomed to the type of in- 
formation required on all requests for a rating to 
obtain capital equipment. Lighting installations 
for proper analysis and rating require, however, 
detailed information beyond the scope of that re- 
quested in the standard form. The following 
examples show how information is received by the 
Lighting and Fixtures Section and how defects in 
the data slows machinery of rating assignment: 


Example “A’’—An automobile parts manufacturer con- 
verting to the manutacture of landing gear parts for 
bombers provided full information as requested in the 
instructions to PD-1A, but simply stated that existing 
incandescent fixtures would be replaced with fluorescent 
equipment. 

Upon receipt of this request the section analyzer sent 
back a supplementary The applicant, 
through information provided by the company handling 
the lighting installation, returned the details of the light- 
ing installation necessary for the guidance of the analyst 
and was promptly assigned a rating. 


questionnaire. 


Comment—Submission of the data needed for job 
analysis with the original application would have per- 


mitted analysts to issue a rating nine days sooner. 


Example ‘““B’’—Converting a small appliance plant to 
the manufacturing of small sirens, the applicant stated that 
he was “obtaining Army and Navy orders,” but did not 
give his “war pattern” or status of existing orders. ‘The 
rating which he requested to obtain fluorescent lighting 
fixtures was held up pending more information. At the 
same time he was asked to provide data on the proposed 
installation. His existing incandescent lighting was esti- 
mated at 5 foot-candles, too low for the type of work 
contemplated. “Che data on the proposed installation 
Esti- 
that 
the new installation could not provide more than 7.5 foot- 


showed an anticipated intensity of 40 foot-candles. 


mates by conventional formulas showed, however, 
‘ dles. 

he application was returned with the conditions noted 
and a suggestion that competent technical assistance be 
obtained. A later request revised to include 200-watt 
Huorescent industrial units and estimated to provide 24 
toot-candles was received with complete data and a classi- 
feation of the “war pattern”. A rating was eventually 


assivned. 
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DATA DEFICIENCY 


with 


Comment—Submission of exact “war pattern” 
original PD-1A cleared the request for 
analysis. Details of a proposed lighting installation based 
upon sound engineering practice in layout, design and se- 


lection of equipment would have permitted immediate 


would have 


action and rating without delay. 
e 


Example “C”’’—An applicant requested priority assist- 
ance for obtaining a new fluorescent lighting installation 
to provide 20 foot-candles in an office space. A govern- 
ment was taking over the area, which indicated a good 
‘war pattern” for the job. The work, however, required 
a comparatively large amount of new wiring materials 
and the applicant provided only a statement of “approxi- 
mately | to 3 foot-candles lighting from the existing sys- 
tem.” A recommendation for rating was withheld until 
the existing lighting system could be described in greater 
detail. 

‘The answer brought out the complete data. The space 
had been occupied by a restaurant which used only a small 
number of decorative lighting fixtures, explaining the low 
intensity from the existing equipment and the amount of 


rewiring necessary. A rating was assigned at once. 


Comment—Full data on the existing system explaining 
the need and providing a measure of the lighting improve- 
ment required should have been submitted with the orig- 
inal application. Here the war pattern was good and 
the request reasonable but only further correspondence 
brought out the fact that it was essential. 


Example “D’’—A manufacturing plant involved in im- 
portant sub-contract work on tank parts requested a 
rating to obtain new fluorescent lighting equipment in a 
drafting room. The precise workmanship necessary indi- 
cated that a relatively high order of illumination was de- 
sirable and the system proposed would provide 54 foot- 
candles. An existing incandescent lighting system con- 
sisting of semi-indirect units of a modern type, however, 
Upon 
analysis the rating was denied and the application §re- 


provided a measured intensity of +5 foot-candles. 


turned. 


Comment—daA gain the applicant failed to show an es- 
The “war pattern” 
was reasonable in that the system proposed was appropri- 
However, the pro- 
posed system was not a sufficient improvement in illum- 


sential need. was good, the request 
ate for the type of work involved. 


ination to warrant the use of the critical materials in- 
volved. 
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INFORMATION REQUIRED 


FOR PREFERENCE RATINGS 


CONVERSION LIGHTING installations are 
considered for preference rating as additions to 
capital equipment. While some lighting equip- 
ment can still be obtained without a high rating, 
fluorescent equipment requires a rating under 
recent orders of A2 or higher. 

The procedure followed at the present time 
is: (a) the owner applies for the rating to the 
War Production Board on form PD-1A; (b) 
after analysis the WPB either denies the appli- 
cation or issues a rating high enough to obtain 
the fixtures when required. 

Under this procedure, the applicant must pro- 
vide all the information required by the PD-1A 
form and, in addition, specific data about the 
lighting system proposed. The following ques- 
tions which appear on the instructions for filing 
a PD-1A should be prepared by the owner of the 
plant in which the lighting equipment is to be 
installed. The additional group of questions on 
the opposite page pertain only to lighting installa- 
tions and should be answered by the owner with 
the assistance, if required, of the engineer or con- 
tractor in charge of the proposed work. 


PD-1A QUESTIONS 


NO. 


1. Describe product to be produced by you from the 
material (or capital equipment) for which applica- 
tion is made. 


2. Explain use of product to be produced and relation- 
ship to War Program, National Welfare, or Gov- 
ernment-Sponsored Programs. 

3. If you have pending PD-1A application(s) for other 


material (or capital equipment) required to fill the 
need for which this application is made, list for each 
such application (a) description of material (or 
capital equipment), (b) Date of Application. 

4a. If you are operating under any Preference Rating 
Order(s), “P” Series, applicable to the product with 
respect to which this application is made, state order 
number(s) and Serial Number(s). 

b. If not, have you made application for any such Pref 
erence Rating Order(s), ‘‘P”’ Series? (Identity. ) 

c. If you are operating under, or have applied for any 
such Preference Rating Order(s), “P” Series, ex 
plain why present application is made. 
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b. 


d. 


e. 


d. 


If material (or capital equipment) is required for a 
single Government contract or a single civilian order 
for the product, state: 
Name of Government agency or civilian customer. 
Supply Arm or Bureau (if Government agency). 
Complete Contract Number (if Government agency ) 
or Purchase Order Number (if civilian). 
Quantity of product on contract or on purchase order. 
Grade of preference rating (if any) assigned to 
product or contract or on purchase order. 
If material (or capital equipment) requested or prod- 
uct to be manufactured is destined for shipment out- 
side the continental United States, answer 5a through 
Se in full detail including full name and address ot 
customer. 
If material (or capital equipment) is required for 
several Government contracts or several civilian pur- 
chase orders for the product, state: 
Names of all Government agencies whose contracts 
are held. 
Names of principal civilian customers whose purchase 
orders are held. 
Grade(s) of Preference Rating (if any) assigned to 
product on contract(s) or on purchase order(s). 
If material (or capital equipment) requested or prod 
uct to be manufactured is destined for shipment out 
side the continental United States, answer 6a through 
6c in full detail including full name and address of 
customers. 
State with respect to each item for which Preference 
Rating is requested : 
The shipping date(s) promised by supplier in the 
absence of a Preference Rating. 
Names of suppliers (if any) who have refused to 
accept applicant’s order. 
State the following with respect to the department in 
which capital equipment is te be used: 

Ist Shift 2d Shift 3d Shift 


1. Number of men 

2. Average weekly hours worked 

1. What is the approximate value of the average 
total monthly output of the department referred 
to in 8a (based on the quarter immediately pre 
ceding the date of this application) ? 

2. Approximately what percentage of average tota 
monthly output was sold under A-l-a_ throug 
A-l-c; A-l-d through A-i-j; A2 through A-10? 

[Do you have in use any equipment similar to that fo: 

which application is made ? 

If so, what is the average weekly hours of use ot 

equipment referred to in 8c? 


ELECTRICAL WORLD @ July 11, 194 




















How do you now accomplish the work for which you 
require the equipment applied for? 


\NALYSTS WHO DETERMINE the justiti- 
cation for the new installation under rigid regu- 
lations to save the national stockpile of essential 
war materials need full information. The data 
should include a clear description of the existing 
lighting equipment and the proposed new installa- 
tion together with as much pertinent data as can 
be provided. 

If complete information is not furnished with 
the application it must be sought by the analyst 
through correspondence. The consequent delay 
shows up the heavily burdened government de- 
partment and holds up the job. The quickest way 
to obtain a rating for conversion lighting is to 
provide full information in detail with the appli- 
cation. The additional information desired which 
pertains to lighting only follows: 


DATA Supplementing PD-1A Application Re- 
quired in Analyzing Application for Prefer- 
ence Rating 


A DESCRIPTION OF AREA 


(If more than one Area, all 
questions should be answered for each 
separate area) 


# Phy sical Characteristics. 
(a) Dimensions: Width . . . ft. Length 
ft. Area... sq. ft. 
(b) Ceiling Heights... ft. 
(c) Reflection Factor (1) Ceiling (light, medium, 
dark) (2) Side Walls (light, medium, dark ) 
2. Type of Work Performed (Required only if not 
clear in PD-1d A pplication). 
3. Types of machines and equipment used. 


+. Degree of Precision of Workmanship Required. 
(a) Rough... (b) Medium... (c) 
(d) Extra Fine... 

Electrical System. 

(a) Type (alternating or direct current) 


Kine 


J\ 


(b) Description—phases, wires, voltage, frequency 
(c) Energy—(purchased or generated ) 


(d) Connected load in kw. Light and Power 
separately 

(e) Maximum demand in kw. Light and Power 
separately 


Branch Circuit Wiring. 

(a) Number of branch circuits 

(b) Size wire and conduit 

(c) If other wiring methods, describe 

(d) Lengths of runs 

(e) Service entrance voltage 

(t) Voltage at socket 
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B EXISTING LIGHTING CONDITIONS 


i 


I + 


Light source 
vapor or other) 


LIGHTING. 


Type of lighting (direct, semi-direct, semi-indirect 
or indirect ) 


(incandescent, fluorescent, mercury 

Description of luminaire 

(a) Manufacturer and catalog number. Other 
description 

Number of luminaires 

Number of lamps per luminaire, lamp rating in 

watts, rated voltage and type designation 


Metal used in luminaire—aluminum, copper, steel, 


other in pounds 


Mounting height (floor to bottom of luminaire) in 
feet. 

Spacing of luminaires in feet. 

Present cleaning and maintenance — schedule 
describe. 

Prese ‘andle 1 worki lane 
resent ioot-candles on working plane 


whether measured of estimated ). 


(space 


PROPOSED LIGHTING INSTALLATION 


~ 


w 


Ji + 


5. 


Q 


‘Type of lighting (direct, semi-direct, semi-indirect, 
or indirect ) 

Light 
vapor or other) 


source (incandescent, fluorescent, mercury 
Description of luminaire 


(a) Manufacturer and catalog number. Other 
description 

Number of luminaires 

Number of lamps per luminaire, lamp rating in 

watts, rated voltage and type designation 

Metal used in luminaire—aluminum, copper, steel, 

other in pounds 

Mounting height (floor to bottom of luminaire) in 

feet 

Spacing of luminaires in feet 

Anticipated foot-candles. 


WIRING CHANGES REQUIRED 


What additional wiring materials, if any, will be re- 


quired if new incandescent lighting fixtures are used to 


replace existing lighting fixtures: 


4 


OTHER PERTINENT DATA 


by 


w 


Can existing fixtures be repaired and re-utilized? If 
snswer is no, what use will be made of existing 
fixtures ? 

Will the installation of additional lighting fixtures 
to supplement the existing lighting installation pro- 
duce satisfactory lighting? additional 
material will be required to accomplish this? 

Can a form of supplementary lighting be used to 
achieve desired results? If so, what additional mate 


If so, what 


rials will be required to accomplish this? 
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| CASE STUDY NO. 1 IN APPROVED CONVERSION LIGHTING 
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DESCRIPTION OF AREA: The application 
for priority assistance was made by an agricul- 
tural machinery manufacturer during a conversion 
program. Large areas of the plant which con- 
sisted of a number of buildings were converted 
over a period of several months. Conditions of 
ceiling and side walls varied though the plant and 
in general were classified as dark. 


EXISTING LIGHTING: The old lighting was 
inadequate for night shift operation and the closer 
tolerances in machine work indicated an urgent 
need for improved illumination. 


PROPOSED INSTALLATION: It was pro- 
posed to install 1000 fluorescent industrial lighting 
fixtures with 2 40-watt fluorescent white lamps for 
general lighting through a large portion of the 
plant. In each area the lighting intensity was 
designed to fit the specific production needs by 
varying the spacing of the fixture as follows: 


Area “A” ordnance assembly 7 8.6 on. -by 7 tt... 24n. 
“B” forging 9 ft. 6 in. by 6 ft. 5 in. 
“C” welding 8 ft. 3 in. by 9 ft. 10 in. 
“PD” machinery 7 ft. 6 in. by 7 ft. 6 in. 
“E” balers 6 ft. 8 in. by 8 ft. 4 in. 
“F” punching 9 ft. San. by 6 ft. 


“G" assembly tank parts 
Anticipated intensities range from 20 to 35 foot- 
candles. An extensive rewiring job was necessary 
to provide adequate branch circuit and feeder 
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FLUORESCENT LIGHTING 
IN AN ORDNANCE PLANT 


IMPROVED GENERAL ILLUMINATION OF 20 TO 35 FOOT-CANDLES 
FLUORESCENT UNITS IN MULTI-BUILDING PLANT 





WITH 





BUILDING DATA 


Area ‘‘A’’. 


; 3,600 sq.ft. 
Reflection factor 


30 percent 
walls 30 percent 
14 feet 


ceiling. 


Ceiling height 


EXISTING INSTALLATION 


Relocation of departments and use of storage space for manu- 
facturing makes existing equipment unsuitable for work to be 
done in this area. 


PROPOSED INSTALLATION (Area A) 


New equipment..... . 67 2/40 fluorescent industrial 


fixtures 
144 40-watt white fluorescent 
lamps 
Total lumens 281,400 
Room index... cS 
Coefficient of utilization. . 0.64 
Maintenance factor...... 0.75 


Estimated intensity. 


37 foot candles 





capacity for the increased lighting load anticipated. 
This work was already under way at the time ap- 
plication was made for the relighting rating on a 
previous priority rating. 


PERTINENT DATA: The relighting involved 
several types of manufacturing directly on war 
work together with farm equipment ranking as 
essential civilian manufacturing. 

New wiring was required in areas heretofore 
without lighting equipment such as storage build- 
ings and areas used only in daylight. Existing wir- 
ing, feeders, panelboards and transformers were 
used wherever possible. ‘The maximum demand 
of the system was estimated at 100 kw. for which 
sufficient additional service capacity was already 
installed under the plant rewiring program. 


COMMENTS: The war pattern of the appli- 
cant was excellent and the existing lighting equip- 
ment obviously inadequate for the new war con- 
tracts production. Three-shift operation was cs- 
sential. The proposed lighting system was reason- 
able in its consumption of critical materials and 
proposed an important and urgently needed im- 
provement in illumination. A rating was granted. 
84 
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CASE STUDY NO.2 IN aaa CONVERSION LIGHTING 





IN A FOUNDRY 


INCANDESCENT LIGHTING 


IMPROVED LIGHTING FOR NIGHT WORK FROM 3 FOOT-CANDLES TO 25 FOOT- 
CANDLES WITH INCANDESCENT EQUIPMENT 





DESCRIPTION OF AREA: The foundry area 
for which the rating application was made is used 
for moulding steel coatings. A lighting intensity 
of 15 foot-candles was considered appropriate. 

Up to the present time, the area had been used 
only during daylight hours for the operation des- 
scribed. Skylights and wide wall sash provided 
adequate visibility. Increased production require- 
ments made it necessary to operate in the area 24 
hours a day while the available lighting at night 
is adequate only for shake-out and clean-up. 

The area in which new lighting was proposed 
totals 14,400 square feet. In this area the fixture 
height is 16 feet over 8,640 square feet and 14 feet 
over 5,760 square feet. 

The ceiling in the entire area is irregular roof 
construction painted with aluminum paint which 
with the side walls is considered ‘“‘dark.”’ 


EXISTING LIGHTING: The existing lighting 
system consists of 35 300-watt enameled reflectors 
providing measured intensities of | to 7 foot- 
candles, averaging approximately 3 foot-candles. 
A regular maintenance schedule includes wiping 
hxtures and lamps with a dry cloth every two 
weeks and a thorough washing every six months. 

'stimated present demand and connected load 
is solely for lighting and totals 11 kw. 


PROPOSED INSTALLATION: The applicant 
submitted a lighting plan proposing an installation 
of 108 
shielded porcelain enameled reflectors to provide 
an average intensity of 15 foot-candles. 


500-watt incandescent lamps in glass 


PERTINENT DATA: Twelve of the existing 
hxtures can be repaired and will be used in other 
plant areas. Wiring, as a result of work started in 
1940 is adequate for the increased load involved. 
Local lighting is impractical as the entire area 
must be kept clear for crane operation and over- 
head monorail carriers. 

Ju Ph. 
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BUILDING DATA 


Total area lighted 14,400 sq.ft 
Area ‘A 8,640 sq.it 
Area “B 5,760 sq.ft 
Reflection factor—-ceiling 10 percent 
EXISTING INSTALLATION 
Equipment 
35 enameled steel reflectors in deteriorated condition 
33 500-watt lamps 
2 500-watt lamps 
Mounting height Area “A 16 feet 
Mounting height Area “B 14 feet 
Connected load 11 kw 
Potal lumens 209,750 
Measured foot-candles 1.0 to 7.0 
Reported average foot-candles 3 
PROPOSED INSTALLATION 
New equipment 
LO porcelain enameled bowl type reflectors with glass covers 


108 500-watt incandescent lamps 
Total lumens. . 
Estimated intensity 
Connected load 


1,080,000 
25 foot candles 


54 kw. 





COMMENTS: An analysis of the type of orders 
handled by the plant showed the work to be 
essential to the war program. The present lighting 
installation was inadequate for the work per- 
formed and the fixtures were in a deteriorated 
condition. The applicants anticipated 15 foot 
candles was apparently derived from a load pro- 
portion. Analysis by conventional formulas based 
on new equipment showed 25 foot-candles. The 
applicant was granted an adequate rating. 
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DESCRIPTION OF AREA: In a factory area 
to be used for the manufacture and assembly of 
small dynamotors, turret motors and searchlight 
motors for the armed forces. Ceiling and side 
walls medium in reflection 


were classified as 


characteristics. 


EXISTING LIGHTING: The applicant. re- 
ported an existing installation of 328 300-watt 
48 600 
square feet and providing a reported intensity of 


glassteel diffusers serving an area of 


10 foot-candles. A regular cleaning and mainte- 
nance schedule provided for washing the fixtures 
every three months. 

Estimated existing kilowatt demand was 98 kw. 
of lighting and 585 kw. of power; connected load 
was 98 kw. lighting and 1,140 kw. power. 


PROPOSED INSTALLATION: The proposed 
new lighting installation was for continuous rows 
of 2-lamp fluorescent units installed in the area to 
replace the existing filament equipment. Existing 
fixtures were removed for reinstallation in other 
parts of the plant. 

The continuous rows of 4-ft. units were to be 
installed 10 feet above the floor on lines 10 feet 
apart providing an estimated 50 foot-candles over 
the area with 1,310 fixture units. 
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Se ECs? F¥:s sections continuous row fluorescent fixtures 


CONTINUOUS FLUORESCENT 
IN MOTOR MANUFACTURING 


INCREASE REQUIRED FROM EXISTING 
LIGHTING WITH MINIMUM INCREASE IN POWER CONSUMPTION 





10 FOOT-CANDLES INCANDESCENT 





BUILDING DATA 


Area in sq.ft..... 
Ceiling height. 
teflection 
Ceiling. 
Side walls.... 


. 48,600 
14’ 6” to 25’ 6” 


90 percent 
. 50 percent 


EXISTING INSTALLATION 


E-quipment.... 328 —300-watt glassteel diffusers 
328 —300-watt incandescent lamps 
Intensity..... 6 
Total lumens. . ; 
teported intensity... 


10 foot-candles (reported) 
1,886,000 
10 foot-eandles 


PROPOSED INSTALLATION 


127 kw 

1,310 2-lamp, 48-inch fluorescent 
industrial fixtures in continuous 
rows 

2,620 40-watt white fluorescent 
lamps 

Room index... . io ae 

Coefficient of utilization. . 0.64 

Maintenance factor. ..... 0.75 

Total lumens . 5,502,000 

Estimated intensity... . 54 foot-candles 


Anticipated load... . 
Lighting proposed. 


PERTINENT DATA: An increase in the pro- 
posed lighting capacity with incandescent lighting 
units would require extensive rewiring and new 
feeders resulting in a lighting load of approxi- 
mately 328 kw. while the same lighting intensity 
according to the applicant’s report can be provided 
in the proposed installation with 127 kw. Local 
lighting would not satisfy the needs as it would 
provide too sharp contrasts between the lighted 
area and the dark surroundings and in many cases 
it would be physically impractical to apply. 


COMMENT: While calculation indicated that 
about 15 foot-candles could be obtained from th« 
existing system, the 50 foot-candles system pro- 
posed was desirable for the nature of the work. 
This installation required only a slight increase in 
wiring capacity, power consumption and demand. 
The existing lighting equipment was schedule: 
for use elsewhere in the plant. Consequent! 
analysts recommended a rating for the project 


86 (110) ELECTRICAL WORLD 





eMC) MO da te eee See | 


FLUORESCENT LIGHTING 





IN AN OFFICE BUILDING 


VODERNIZATION OF THE LIGHTING SYSTEM IN A LARGE OFFICE BUILDING 
FOLLOWS LEASING OF SPACE TO WAR CONTRACTORS 





DESCRIPTION OF AREA: In a large office 
building, the applicant wished to carry out a light- 
ing modernization plan in offices taken over by 
government agencies and war suppliers. Portions 
of the area are occupied by engineering firms as 
drafting rooms, other sections are devoted to 
general office work. 


EXISTING LIGHTING: 


descent lighting system consisting of direct diffus- 


The existing incan- 


ing glassware and 200-watt lamps provided 7 
foot-candles. The ceilings are painted a flat white 
and side walls a light ivory. A regular maintenance 
schedule provides for dusting fixtures every month 
and soap and water washing every six months. 


PROPOSED INSTALLATION: Under the 
lighting modernization plan, half of each wing 
on six floors was scheduled to be relighted with 
suspended fluorescent fixtures of the egg-crate 
louver type. Half of the units were specified for 
six 40-watt lamps and half with four 40-watt 
lamps. The number of units required for the pro- 
gram totaled 1,200. 

The office building wings are divided into 300- 
sq. ft. bays partitioned into separate offices with 
two outlets in each space on 10-ft. centers. The 
reported anticipated lighting intensity was approx- 
imately 20 toot-candles. 


PERTINENT DATA: Under a previous rat- 
ing 300 fixtures had been obtained to start the 
program. An additional 900 were required. Many 
of the engineering offices are now operating on a 
16-hour schedule requiring long hours of work 
without supplementary daylight. The total build- 
ing connected load is 3,500 kw., 2,500 of which is 
lighting. It was estimated that the fluorescent 
installation would save approximately 350 kw. 
over an incandescent installation to provide ade- 
quate illumination, 
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BUILDING DATA 


lotal area lighted ipproximately 150,000 sq.ft 


Reflection factor—eeiling 79 percent 
walls 90 percent 
Ceiling height 12 feet 
EXISTING INSTALLATION 
Each 300 sq.ft. ba 2 diffusing globes 


2 200-watt incandescent lamps 


Reported intensity 7 foot candles 


PROPOSED INSTALLATION 


New equipment 
Each 300 sq.ft. ba 1 4 lamp louvered unit 
1 6 lamp louvered unit 
10 40-watt fluorescent lamps 


Total lumens 21,000 per bay 


Mounting height 9 feet 
Room index ko 

Coefficient of utilization 0.40 
Maintenance factor 0.65 


Estimated intensity 18.2 foot-candles 





COMMENTS: 


of this applicant was keyed to space occupied by 


As the modernization program 


war connected business and government offices the 
war pattern is good. The existing lighting is not 
adequate for detailed office work and an increase 
in lamp sizes would seriously overload the wiring 
system capacity. The type of units specified could 
be installed without extensive changes in wiring or 


additional power resources. A rating was assigned 
to the project. 
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FLUORESCENT LIGHTING 


IN A CLINICAL LABORATORY 


IN A 


REMODELED HOSPITAL WARD, NEW 


CONTINUOUS FLUORESCENT 


CEILING UNITS PROVIDE AN ESTIMATED 44 FOOT-CANDLES 





DESCRIPTION OF AREA: A hospital submit- 
ted a request for priority assistance to obtain new 
fluorescent lighting equipment for a clinical labo- 
ratory. [The space previously occupied by a hos- 
pital ward, was recently remodeled and equipped 
for laboratory work. 

The room is 26 feet long and 17 feet wide, 
totalling 442 square feet. Ceiling and side walls 
were painted a flat egg shell white providing excel- 
lent reflection factors. Ceiling height is 13 feet. 


EXISTING LIGHTING CONDITION: The 
ward lights, consisting of indirect bowls equipped 
with 150-watt lamps and a 10-watt blue lamp for 
night lighting, were reported as inadequate for 
the exacting work of the laboratory and were 
removed during remodeling for use in other parts 
of the hospital. 


PROPOSED INSTALLATION: The applica- 
tion requested a rating for an installation of sur- 
face mounted, continuous row fluorescent lumi- 
naires consisting of a wiring channel, and a glass 
diffusing enclosure made up in four foot sections 
with two 40-watt fluorescent lamps. An average 
illumination intensity of 40 


foot-candles was 
anticipated and was to be aided wherever neces- 
sary by local lighting from special laboratory 
equipment. 




















BUILDING DATA 


Total lighted area... 442 sq.ft. 

Ceiling height . IS 

Reflection factors — ceiling 75 percent 
walls. : 50 percent 


EXISTING INSTALLATION 


Lighting equipment 4 bowl type indirect suspended 
fixtures 

4 150-watt incandescent lamps 

Area remodeled from hospital ward and units used elsewhere in 

same building 


PROPOSED INSTALLATION 


New equipment 24 2,/40-watt direct diffused fluo- 
rescent lighting units 

48 40-watt white fluorescent 
lamps 

Unit spacing. Continuous rows 4 ft. apart 


Room index... . 


Coefficient of utilization..... 0.30 
Maintenance factor. . . 0.65 
Mounting height... 13 ft. 


Total lumens... . 
Connected load. . 
Estimated intensity 


. 100,800 
2,100 watts 
44 foot-candles 





PERTINENT DATA: The application included 
a tabulation of the amounts of critical materials 
required for the new lighting installation and 
reviewed the types of seeing tasks involved under 
wartime conditions. This data, while not essen- 
tial for the rating request, emphasized its urgency. 
Additional wiring required for the lighting 
system was already installed under a separate 
rating. The power resources, derived from the 
hospital’s power plant, was sufficient to handle the 
additional load without added equipment. 


COMMENTS: Existing lighting equipment. in 
the area was obviously unsuitable for the critica! 
seeing tasks of a clinical laboratory. The type 0! 
lighting unit proposed, while providing good dil- 
fusion and light control uses relatively smal! 
amounts of critical materials and no additional 
allocations of scarce materials were needed for 
the wiring. The essential character of the use, the 
urgency, and the satisfactory design of the light- 
ing installation were established. The hospita! 
authorities were granted a rating. 


88 (112) ELECTRICAL WORLD 














CASE STUDY NO.6 IN APPROVED CONVERSION LIGHTING 


FLUORESCENT LIGHTING 





IN A TEXTILE MILL 


CONVERSION OF A WEAVE 


DEPARTMENT TO 24-HOUR 


SCHEDULES ON 
REQUIRED LIGHTING IMPROVEMENT PROVIDED BY INDUSTRIAL UNITS 





DESCRIPTION OF AREA: A textile mill re- 
quested a rating to obtain new fluorescent lighting 
in a weave shed. The area involved totalled 9,000 
sq. ft. with a 14 foot ceiling. Reflection factor of 
75 percent for the ceiling and 50 percent for the 
side walls were reported based upon white and 
light gray paint respectively. 


EXISTING LIGHTING: The existing lighting 
provided approximately 6 foot-candles from 100- 
watt lamps on drop cords, about half equipped 
with reflectors of an obsolete type in poor condi- 
tion, inadequate for three shift operation. The 
connected load was 7.2 kw. of lighting and 89.5 
kw. of power. 


PROPOSED INSTALLATION: The new in- 
stallation proposed by the applicant would pro- 
vide an estimated 25 foot-candles from 2/40 
fluorescent industrial fixtures on the same outlets. 


PERTINENT DATA AND WIRING CON- 
DITIONS: In the area where this plant is located 
there is a potential power shortage due to exten- 
sive conversion and capacity operation of equip- 
ment in the surrounding mills. It was considered 
undesirable to increase the connected load if it 
could be avoided. Fluorescent lighting provided 
an opportunity to increase the effective illumina- 
tion without materially increasing the demand. 
I'xisting wiring, while in some need of repairs, 
was adequate to serve the new lighting system. 

\ similar installation in another part of the 
mill had contributed to definite increase in produc- 
tion, improved quality and better working condi- 
tions, 


COMMENTS: The war pattern of this mill was 
excellent, almost 100 percent A-1-j or better. The 
Power supply conditions in the area were critical 
and increased illumination from additional incan- 
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BUILDING DATA 


Total area lighted 





9,000 sq.ft 


Reflection factors—ceiling 75 percent 
walls 50 percent 
Ceiling height 14 feet 
EXISTING INSTALLATION 
Present equipment 72 drop cords, approximately 
half with cone reflectors 
” 200-watt incandescent 
lamps 
Average intensity 6 foot-candles 
Maintenance cular cleaning 
Connected load 7.2 kw. lighting 
89.5 kw. power 
PROPOSED INSTALLATION 
New equipment 75 2 40 industrial fluorescent 
hxtures 
150 40-watt white fluorescent 
lamps 
Mounting height 11 feet 
Total lumens $15,000 
Room index a. 
Coefficient of utilization 0.74 
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Maintenance factor 0.75 
Estimated intensity 19.4 fceot-candle 
Estimated load 7.5 kw 


descent lighting would require a significantly large 
increase in demand. The new lighting system pro- 


posed was a large increase in illumination, how- 
ever, analysis indicates that the resulting illumina- 
tion will be less than the anticipated 25 foot- 
candles reported. The project was assigned a 
rating. 


























| CASE STUDY NO.7 IN APPROVED CONVERSION LIGHTING 











































DESCRIPTION OF AREA: The applicant re- 
quested a rating to obtain new fluorescent lighting 
equipment for a new die room addition at a forge. 
Recent large war orders were requiring 24-hour 
operation in the plant and additional die room 
space. 

The addition is a frame structure 14 feet high 
covering an area of 2,544 square feet. The in- 
terior surfaces are natural wood unpainted ceil- 
ings and side walls. The refiection characteristics 
were classified as relatively dark and for the pur- 
pose of estimating probable lighting intensities 
were indicated as 30 per cent for ceiling and 50 
per cent for walls. 


EXISTING LIGHTING CONDITIONS: As 
the structure is new, no lighting is yet installed in 
this area. The kind of lighting equipment to be 
installed also determines the wiring layout and 
feeder capacity required. 


PROPOSED INSTALLATION: The proposed 
layout involves 24 new 2/40 fluorescent industrial 
lighting fixtures spaced on 10 by 10 foot centers 
and suspended 10 feet from the floor. Under exist- 
ing reflection factors the anticipated intensity as 


= 


er 


i 
the 


joe 


10’ mounting height 


jo} ee 2 








FLUORESCENT LIGHTING 
IN A FORGE SHOP 


NEW LIGHTING UNITS IN A TEMPORARY STRUCTURE WITHOUT EXISTING 
LIGHTING PROVIDES 17 FOOT-CANDLES FOR A FORGE DIE ROOM TO ALLOW 
EFFICIENT NIGHT SHIFT OPERATIONS 





BUILDING DATA 


lotal area lighted . 2,944 sq.ft 
Ceiling height ied Senbidsstae arene.’ cane SON 

Reflection factor—ceiling........... . 30 percent 
ee ae . 380 percent 


PRESENT INSTALLATION 


No existing lighting in this area 


PROPOSED INSTALLATION 


. 24 2/40-watt industrial fluo- 
rescent units 
48 40-watt fluorescent lamps 
.. 10 by 10 feet 
.. 10 feet 
. 100,800 


New equipment.... 


Spacing 
Height 
Total lumens. . 


Room index...... sida eign: SRE 

Coefficient of utilization. . . 0.67 
Maintenance factor. . cece ee 

estimated intensity..... . 17.2 foot-candles 


2.4 kw. 


Estimated load 





reported in the application is approximately 20) 


foot-candles. 


PERTINENT DATA AND WIRING CONDI- 
TIONS: The war pattern of the orders handled 
in this plant are 71 per cent A-l-a, 10 per cent 
A-1-b, 17 percent A-1-f to j and 2 percent other. 
The need for lighting in the area was urgent. New 
wiring required was being installed and materials 
obtained under a separate rating. The space is 
already in use and night shifts must use portable 
lamps to work in the area. A new incandescent 
installation of equal intensity would require more 
wiring, panelboards and a heavier feeder circuit. 


COMMENTS: The applicant has a very high 
ranking war pattern, almost 100 percent A-1-j or 
better. The new wiring is being installed under a 
separate rating. Incandescent equipment would re- 
quire larger quantities of scarce material for wir- 
ing and service. The installation designed is sat!s- 
factory for the type of work involved. A rating 
was assigned for the project. 
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CASE STUDY NO.8 IN APPROVED CONVERSION eT Te 


FILAMENT INDIRECT LIGHTING 
IN AN OFFICE 


NEW LIGHTING IN AN AREA USED BY A GOVERNMENT WAR AGENCY PRO- 
VIDES MODERATELY IMPROVED ILLUMINATION USING PREVIOUSLY IN- 
STALLED ADDITIONAL WIRING CAPACITY 
















DESCRIPTION OF AREA: An office area re- 


wired in 1936 but never equipped with fixtures, BUILDING DATA 
was to be taken over by a local administrative Total area lighted 9,025 sq.ft 
. . : : eh teflection factors—ceeiling 75 percent 
ofice of one of the government war agencies. The walls 50 percent 
“ . ° ‘i ° Ceiling height 11 ft 
area, a portion of a large ofhce building, covers 
ae ; im a : ; EXISTING INSTALLATION 
),025 square feet. The ceilings are 11 feet high ae ; 
. No fixtures now installed. Rewiring in 1936 provides four out 
lets in each 20 by 16 foot bay 


finished in flat white paint. The side walls are a 


light ivory. PROPOSED INSTALLATION 


New equipment 4 semi-indirect incandescent 
lighting fixtures 

PROPOSED NEW INSTALLATION: The ae eee 
ighting system proposed for priority rating was Room index °C" 
lighting ystem proj sed f r priority rating wa Sea ee 
an installation of semi-indirect incandescent light- Maintewanee facto 0.65 
- , a - Mounting beight . &-ft. 6-1n 
ing units to be mounted on the existing outlets. Hstimated foot-candl - 16.4 

[’stimated load . 30 kw 


This type of lighting unit had been adopted as a 
standard throughout the building. 

With 94 units of 300 watts each the anticipated 
intensity of the proposed installation was 18 foot- 




























COMMENT: The new lighting system was re- 
quired for an essential government office and the 
request for priority assistance based upon a mod- 


candles under the good reflection characteristics 

of the surrounding white ceilings and light ivory 

walls. s ; 
““ , ; erate amount of new materials. There are ample 
[he estimated demand and connected load for 


Fee a ee ee power resources in the area for the additional 
the new lighting was 30 kilowatts. No significant 


t power ead wie cipal me Meant. load. The anticipated lighting of 18 foot-candles 
reported was considered reasonable for the type 
\ vest wenms ite sal , ‘ . : of work to be handled in the area. A rating high 
5 ae | ‘ie fae igen ep: ——. enough to obtain the required fixtures was granted. 
: circuits are designed to handle the type of lighting 
. system proposed. Power is purchased from the . 
i“ local utility company and the building is located DT ae ee 
n an area where there is ample distribution and 
venerating capacity. The area is wired with 4 out- 
h lets to each 16 by 20 foot bay with one branch cir- 
sab cult per bay. Runs between outlets are No. 12 with 
‘ “No. 10 home run to the panelboards. 
!XNISTING LIGHTING CONDITIONS: Old 
"i h\tures designed for 200-watt lamps and produc- 
a inv a maximum of 7 foot-candles on the working 


pline had been discarded at the time of rewiring. 
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DESCRIPTION OF AREA: In a shoe manufac- 
turing plant heavy government orders were re- 
quiring round-the-clock production. The ceiling is 
unpainted open joists. Side walls are painted gray 
to a height of + feet above the floor and white to 
the ceiling. Reflection characteristics of the ceiling 
are low while the side walls are medium. 


EXISTING LIGHTING: 


ment, the general lighting averaged 7 foot-candles 


In a stitching depart- 


aided by local lighting at the stitching machines 
which was restricted to small bright areas. The 
consequent contrast with the comparatively dark 
surroundings was great. Existing general lighting 
was reported as 200-watt porcelain enameled stecl 
reflectors and 200-watt incandescent lamps on 15 
foot centers. The fixtures were suspended from 
drop cords to a height of 10 feet above the floor 
providing a measured lighting intensity of 5 to 7 
foot-candles. The connected load for the area was 
6 kw. 


PROPOSED INSTALLATION : The new light- 
ing proposed for the stitching area was an installa- 
tion of 2-lamp 4-ft. fuorescent industrial fixtures 
installed on the existing lighting outlets at the same 
height as the present fixtures. This layout would 
provide an estimated average general illumination 


foams] 
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FLUORESCENT UNITS 
IN A SHOE FACTORY 


FLUORESCENT UNITS REPLACE INCANDESCENT ON EXISTING OUTLETS TO 
IMPROVE GENERAL LIGHTING FOR NIGHT SHIFT OPERATION 








BUILDING DATA 


6,855 sq.ft. 
12 ft. 


30 percent 


Total lighted area. . 

Ceiling height ; 

Reflection factors—ceiling... 
walls... 


oO percent 


EXISTING INSTALLATION 


30 enameled steel reflectors on 
drop cords 

30 200-watt incandescent lamps 

111,000 


5 to 7 foot-candles 


Lighting equipment 


Potal lumens ; 
Reported intensity 


PROPOSED INSTALLATION 


50 2/40-watt industrial fluores 
cent lighting units 

100 40- watt white fluorescent 
lamps 

Totat limens 210,000 
Room index ‘ "ee 

0.60 

6.75 


15 foot-candles 


New equipment. . 


Coefficient of utilization 
Maintenance factor. . 
listimated intensity 





of 15 foot-candles according to the applicant's 
report, a significant improvement over the existing 
lighting, without requiring additional wiring or 
feeder capacity. 


PERTINENT DATA: The existing fixtures can 
be used in other parts of the plant in halls and 
aisle areas where no lighting is now provided. No 
additional wiring is required for the proposed 
lighting installation as existing circuits and feed- 
ers have sufficient capacity. The connected load 
for the fluorescent units is estimated at about | kw. 
less than the present lighting load. 


COMMENTS: The new fluorescent lighting in- 
stallation can be made without adding wiring 
capacity. The existing lighting levels are consid- 
erably inadequate for the type of work involved. 
The estimated 15 foot-candles from the proposed 
installation is not as high as existing standards 
recommend; however, it is an effective improve- 
ment in lighting over that existing. The request 
Was granted a rating. 
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To Speed Up 
Capacitor Mounting 


Prior to installing a number of line 
type capacitors on its distribution 
system for power-factor correction the 
Brockton Edison Company set up a 
typical outdoor layout within easy 
reach of the ground on a pole in the 
service station yard for the benefit of 
linemen in familiarizing themselves 
with the arrangement of these units 
in the field, which were to be stand- 
ard for all installations. In the set-up 
nine 15-kva. tanks were mounted on 
and strap brackets at- 
tached to standard crossarms, 


angle-iron 
with 
cut-out box and lightning arrester 
connections and taps to phase wires 
as indicated. The spacings adopted 
by the maintained, 
and this demonstration layout proved 
useful in instructing employees in 


company were 





CAPACITOR LAYOUT set up to aid linemen 
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making such installations quickly and 
with a resulting close acquaintance 
with field requirements. The installa- 
tion was for temporary use only, the 
capacitor units ultimately being des- 
tined for service on the system, but 
it was relatively inexpensive to erect 
and salvage on a 100 percent basis 
for regular distribution circuit appli- 
cations. 


Electronic Device 
Warns of Bomb Impact 


An electronic device for giving 
immediate warning of the impact of 
an incendiary bomb, which depends 
for 
mitted through the structure, incorpo- 
rates reliability, ease of testing and 
low cost, according to the Electrical 
Review. 


its action on the sound trans- 


11, 1942 





Vibrations are picked up by one or 
more thin iron plates (No. 24 Brit- 
ish Standard Wire Gage) secured to 
the roof or ceiling and transmitted 
along tensioned galvanized iron or 
piano wires (No. 18 SWG) to a main 
plate to which a microphone is fixed. 
This microphone is connected in a 
circuit with a battery and two relays, 
the which operates an 
alarm bell if the noise is from a bomb, 
but is insensitive to gunfire and low- 
flying aircraft. 

Noise produced by bomb impact 
contains a large number of frequen- 


second of 


cies from very low to very high, while 
that from gunfire is deficient in the 
higher frequencies. Thus its effects 
can be eliminated from detection by 
using a microphone with a very poor 
low-frequency response—an inexpen- 
sive midget carbon-button type. 


Insensitive to Planes 


Operation of the detector by air- 
craft can be prevented if the alarm 
is made sensitive to sudden noises 
only. This is accomplished by rectify- 
ing the output from the secondary of 
the microphone transformer, smooth- 
ing somewhat with a condenser and 
then applying the resultant to a micro- 
relay through a condenser so that the 
deflection of the moving arm is pro- 
portional to the rate of change of 
voltage. 

Noise from the bomb actuates the 
micro-relay, momentarily closing the 
contacts. This sends a surge through 
the secondary relay and feed-back 
resistance, This resistance is in the 
micro-relay ‘circuit; potential drop 
across it sends a current through the 
micro-relay via the choke coil, which 
prevents the output from the rectifier 
being short-circuited. Thus a small 
surge through the micro-relay closes 
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3-24 Swq. iron plate 
; Zz 


HHH 0000000 


Microphone on 
portion of plate, 
(Diaphragm vertical 


circuit 


Micro-relay 


Secondary 
relay 





INCENDIARY BOMB ALARM gives immediate warning of bomb impact 


Component parts indicated on circuit diagram; "R," full-wave rectifier; "RI," resistance for 
reducing sensitivity (optional); 'R2," feedback resistance for keeping relays closed; "R3," 
resistance for increasing sensitivity (optional) of about 5,000 ohms; "H," 50-henry choke; 
"SWI," battery switch; "SW2," reset switch; ''T,"" microphone transformer; "Cl," 0.5-mfd. 


condenser; "C2,'' 0.10-mfd. condenser. 


Device can be made extremely sensitive by short- 


circuiting the 10 microfarad condenser and omitting the smoothing condensers and choke. 
Meter is moving-vane milliammeter with full-scale deflection of about 20 milliamp.; when 
needle falls below 5.5 battery requires recharging. 


the two relay circuits permanently 
until the reset switch is opened. 

The moving system of the micro- 
relay must have a very low moment 
of inertia. A closing current of 50 
micro-amp., with a 1,000-ohm coil 
resistance and a very small moving 
coil, is suitable. To lessen the possi- 
bility of uncertain contacts in the 
micro-relay, a higher voltage can be 
used in the secondary circuit—sup- 
plied from small grid-bias batteries 

and the current reduced with a re- 


sistance. 





1) eee Taping 


a 


Ouse 


130 


(154) 





Service Generators 


COMPONENTS of motor-generator sets find new uses 


If the alarm is to be in operation 
only during blackout hours, it may 
be switched on by turning on the 
battery switch and then the reset 
switch and switched off by reversing 
the process. 


Idle M.-G. Sets Serve 
New Purposes 


By separating the motors and gen- 
erators of two spare 1,500-kw. motor- 
generator sets Detroit Edison Com- 
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pany has put otherwise idle equip- 
ment to effective system use and 
avoided the purchase of new appa- 
ratus. Generators of the two sets were 
connected two-in-tandem to a 3,]44- 
kw. turbine at one of the company’s 
plants to provide d.c. house service. 
The synchronous motors from the sets 
were utilized as synchronous condens- 
ers for power-factor correction at a 
remote substation. The generator half 
of the machine bases were cut off, 
the center bearing pedestal, which was 
not required on the turbine-generator 
combination, was retained for the 
motor and the end bells altered to im- 
prove ventilation. Bearing thermo- 
stats were installed and the conversion 
was complete. 


Micro-ammeter Shows 
Synchronism, Voltage 
By H. R. STEWART 


Protection Engineer, New England Power 
Service Company, Boston, Mass. 


There are many instances on lines 
and buses at sub-transmission volt- 
ages (22 to 66 kv. inclusive) where 
potential supply is not needed for 
metering or relaying, but is desirable 
for synchronizing. live line indica- 
tion, rough voltage indication, ground 
detection, etc. The great sensitivity 
of the Rectox micro-ammeter makes 
it possible to secure any or all of the 
four features mentioned without the 
use of expensive potential 
formers, since the capacitance charg- 
ing current of suspension insulator 
strings is adequate to produce full- 


trans- 
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Normal ¢-N 


RA J-Pes | 


0.5 


66 kv. phasing and voltage indication 
ronan aie ans 


Outdoor switchyard 


~_, ~~ 
wae Ga an, 


c — 100,000 ohms max. ~ 


PBA 4 


On switchboard 


590 megohms 


eunssstncenesse MMS axseunrnans 
Normal #-N 


K 


L 
Qutdoor switchyard 


M.A= Micro-ammeter, 3,000 ohms, scale fairly uniform 
Cay and Ca. = Capacitive reactance of § fog type suspension insulator dliscs 


Cag and Cag = Capacitive reactance of / 


fog type suspension insulator disc. 


= Twisted pair, lead covered, between switchboard and switchyard 





CONNECTIONS of micro-ammeter for voltage indication and synchronizing 


deflection 100-micro- 
ampere instrument. 

The diagram shows schematically 
how such an instrument has been con- 
nected for voltage indication on each 
of a pair of 66-kv. lines, and for 
checking synchronism or synchroniz- 
ing between them. Each of the two 
six-unit insulator strings consists of 
fog-type units to minimize variations 
due to weather, the micro-ammeter 
tap lead being made to the cap-and- 
pin hardware between the ground 
unit and the next the 
string. Arcing rings set 26 in. apart 
effectively prevent the arc of an in- 
sulator string flashover from contact- 
ing the micro-ammeter lead and pri- 


scale on a 


end one in 


mary voltage from being communi- 
cated indoors to the switchboard. To 
eliminate transverse electromagnetic 
and electrostatic induction, the micro- 
ammeter leads from the outdoor 
structure to the switchboard are 
twisted-pair, lead-covered. The micro- 
ammeter scale is calibrated both in 
phase-to-phase line kv. for use when 
reading voltage on either line, and 
in angular degrees for use when 
checking synchronism or synchroniz- 
ing between the two lines. 

The distance between the outdoor 
switchyard and the switchboard may 
be several thousand feet, without seri- 
ously affecting the accuracy of the 
indications, provided the two sets of 





Manipulation of Push Buttons PBB and PBA, with Instrument 
Deflections to Be Expected Under Various Conditions 
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Position of 


Condition Operation 
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PBA) PBB) Caz | Cag | Caz} Cag| RA | RB | PBA| PBB| Microam. 
— —_—-—- — | _ —- —— oa — _— | —— — - ——— 
Check A-l alive} G | O | 98 {0 004/98 lo 0.6} 0 |195.4) 0 97.4 
Both lines -- —-- — . — -|\— 1 |} cepa nl ipeinittcaiicabicle 
alive and Check B-2 alive| O | GC | 98|0 ~~ |98 0.004 0 0.6) 0 |195.4| 97.4 
in phase en — —|———_|—— — — - 
Check phase. O | O | 98 0.6 |98 \0 6 |98 |98 | 0 | o 0 
Check A-lalive| CG | O | 98 |0.004, 0 |0 0.6) 0 | 97.4 0 97.4 
A-1 line Scene ~ ied ie ——— i re arene atisitees sername 
alive, B-2. | Check B-2 alive oO Cc | 9810 10 |0 0 0 0 | 98 0 
line dead —-— ceo ——-| — |———_ | | |__| —_——__|_—_- 
| Check phase. O | .0 | 98 |0.3 | .06/0.3 49.3) 48.7) 0 0 AS .7 
| Check A-lalive| CG | O | 98 |0.004\98 [0 0.6, 0 | 0.6) 0 97.4 
Both lines | — | en cae — | | | | |] —— | | —_ | —__- 
live, 180° | Check B-2 alive | O eC 98 \0 |98 |0.004| 0 0.6) 0 0.6] 97.4 
out of phase renee eae ee nee ene oe 
Check Phase. | O | O 98 |0.002|98 0.002} 0.3) 0.3) 0 0 97.7 
ne ee ee | —_—_— —_—S= 
Check A-l alive | CG | O 98 |0.004;98 [0 | 0.6) 0 |139 0 7.4 
Both lines . — — —|— —| ———|§ $$ | —$—— |§ —_$__| —__|_—__ ee 
ilive, 90° Check B-2 alive | O Cc | 9810 98 0.004) 0 0.6) 0 {139 97.4 
out of phase |—— ———$$$ | —_____| _ | ——_—__| —___|— ~ - 
| Gheck Phase. | O |! O | 9810.4 198 |0.4 | 69 | 69 0 0 69 
ELECTRICAL WORLD @ July 11. 1942 





connecting leads are of closely equal 
characteristics. 

The tabulation shows how the push 
buttons PBA and PBB are handled in 
operation and the instrument deflec- 
tions to be expected under various 
conditions. When the two lines are 
out of synchronism the instrument 
needle swings rythmically between 
0 deg. (in-phase) and 180 deg. out- 
of-phase positions, in distinction to 
the continuous rotary motion of a 
conventional synchroscope. 

It is necessary to connect the micro- 
ammeter to insulator strings on all 
three phases of a circuit if ground 
detection is desired. If identification 
of the grounded phase is wanted, it 
is necessary to use three micro-amme- 
ters or switch one from phase to 
phase, but if phase identification is 
not required one micro-ammeter con- 
nected between the commoned insu- 
lator string taps and ground suffices. 
With the latter connection a_ null 
reading is obtained when all three 
phase voltages are balanced to 
ground, but an up-scale deflection 
appears when any phase becomes 


grounded. 









































Cradle Holds 
Bushing Shells 


/ 
3*channel” 





In the maintenance shops of Okla- 
homa Gas & Electric Company, Okla- 
homa City, bushing shells are laid in 
a simple cradle as illustrated while 
porcelain is cleaned and ends painted. 
It is used also to support assembled 
bushings while weather casing and 
shank are cleaned. 
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Fig. |—Reactive flow consistently shown as magnetizing—needed or provided. 


Fig. 2—Such representation of power flow in a typical system is superior to indicating 
(1) kva. and power factor as lagging or leading; (2) kw. and power factor as lagging or 
leading; (3) arnperes and power factor as lagging or leading; (4) kw. and kilovars 
(P+ iQ) 

Fig. 3—Recommended method (a) of representing power flow in this system shows at a 
glance and by simple subtraction that line loss is 3,000 kw. and kvar required in the 
line is 7,600; (b) presentation of volt-ampere distribution in terms of kva. and power 
factor is less readily interpreted 





HOW TO REPRESENT SYSTEM REACTIVE 





By W. W. PARKER 


Switchgear Engineer 
Westinghouse Electric & Manufacturing 
Company, East Pittsburgh, Pa. 


CONFUSION in thinking of power 
flow relations can be avoided by con- 
sidering kilowatts and kilovars as 
separate and distinct quantities, each 
with its own (I) supply, (2) direction 
of flow, (3) "loss" and (4) use at the 
load. Increasing kilowatt demand on 
systems has resulted in the tendency 
to utilize full kva. capacity of genera- 
tors to supply kilowatts where the 
most economical steam is available 
and prime mover capacity is avail- 
able. In such cases the kilovars must 
come from other sources such as 
static capacity, line charging capac- 
ity and from synchronous apparatus. 
System studies can clearly present 
such conditions for analysis. 

When kilowatts and kilovars are 
considered as having separate iden- 
tities the results are easily compre- 
hended and simple to check (Fig. 1). 
Power is plotted directly in figures 
with an arrow to show direction. Vars 
are shown in parentheses with a sepa- 
rate arrow. Lagging power factor is 
always indicated when the arrows for 
both kilowatts and kilovars are in the 
same direction and leading power 
factor when the arrows are in oppo- 
site directions. 

When the results of a system study 
are presented with vars and watts 
treated separately (Fig. 2), it is very 
easy to check the work, as Kirchoff's 
laws hold at all junctions for watts 
and independently for vars. With 
any other method (for example, Fig. 
3). checking and analysis are much 
more difficult. 

Certain fundamentals of power 
system operation are made very 
clear by the use of this method. It 
emphasizes the fact that vars are a 
necessary quantity which must just as 
surely be supplied and dispatched 
through the system as watts; i.e, kilo- 
vars |X must be supplied just as 
surely as kilowatts /°R, 
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J SSENTIAL industries, either 
directly or indirectly on war 
work, demand enormous quantities of 
flexible cords and cables for portable 
equipment and tools. The use and 
abuse that flexible cords and cables get, 
even under normal working conditions. 
is a severe test of their toughness and 
resistance to abrasion. For high-pres- 
sure, defense production electrical tools 
and machines need the most dependable 
power supply that can be provided. 
TIREX — rubber sheathed — Cords 
and Cables have built up a remarkable 
record of economical, efficient perform- 
ance during the past twenty years. 
These flexible, portable power lines have 
delivered energy in mines for loaders, 


Simplex Wire & Cable Co., 





ponrtiat INDI 


WIRES ta CABLES 
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USTRIES 





drills, cutters and locomotives; in 
quarries for shovels and conveyors; in 
shipyards for welders, riveters and 
small tools; in industrial plants for a 
wide variety of electrically operated 
tools and machines. 

The experience gained in keeping 
TIREX in the front rank since 1920 
enables us now to adjust manufacturing 
processes to comply with restrictions 
on the use of copper and rubber and 
still produce flexible, rubber insulated, 
rubber sheathed conductors worthy of 
the TIREX name. But they still are 
available only for essential industries 
on war work. Orders must include 
preference ratings and such other in- 
formation as is needed to permit us to 
use the rubber, copper and other re- 
stricted materials that go into them. 


79 Sidney Street, Cambridge, Mass. 
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Flexible Power Supply 
to Boiler Auxiliaries 


Flexibility of power supply to 
boiler room auxiliaries has been as- 
sured at the Cedar Rapids plant of 
the lowa Electric Light & Power Com- 
pany through ingenious arrangement 
of oil-filled — preferred-emergency 
transfer switches shown in the ac- 
companying schematic diagram. 
Preferred and emergency 2,300-volt 


13.8 kv. gen. bus 


Preferred feeder 


feeders, tapping the station service 
bus, supply two switch cabinets on 
the boiler operating floor from which 
radiate to the forced- and 
induced-draft fans, boiler feed pumps 
and pulverizing mills for the new 
300,000-lb.-per-hour, 650-lb. boilers 
recently installed at this plant. 
Oil-filled transfer switches in these 
preferred and emergency feeder cir- 
cuits make it possible to feed either or 
both switch cabinets from either 
feeder, in the event the other feeder 


feeders 


2.3 kv. station service 


1) 


Preferred, 
eeder 


Switch for 
No.1 &2 boiler 


Emergency feeder 


ii 
\ 


Preferred 
transfer 
switch 


No.1 switch cabinet j 
Emergency ) mn a on ee : 
transfer 
switch \ 


Emergenc 


Preferred 





Emergency |__| | 
Saad 


mt V0. / 8 2 borler 


No. 2 switch cabinet 
ID ] 
fan 
ID 
fan 


Emergency feeder 


F 


OAsh disposal 





POWER supply system for Cedar Rapids boiler auxiliaries 





FOUR-POSITION oil-filled transfer switches (a) are key to flexibility of both auxiliary 
power supply; switch cabinets are shown at (b) 
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fails. Also, since the preferred and 
emerzency feeders are carried through 
from both transfer switches to each 
of the No. 1 and No. 2 switch cab- 
inets, both of these switch cabinets 
can be fed from either transfer 
switches in the event of a fault on cab- 
inet feeders. 

The diagram shows also how dupli- 
cate feed has been made available to 
boiler Nos. 1 and 2 auxiliaries by di- 
rect connection to the 2,300-volt sta- 
tion service bus and indirect connec- 
tion to the transfer switches and 
switch cabinets previously mentioned. 

Physical arrangement of preferred 
and emergency transfer switches and 
one of the two switch cabinets (No. 
1) is shown in the accompanying 
illustrations. 


Bit Depth Gaged for 
Reflector Buttons 


Reflector buttons in some states are 
required on poles located within 8 ft. 
of the metallized strip of main high- 
In placing them at the pre- 
scribed height one Eastern company 
has had the work done by linemen 


ways. 












| __Recessed 
<i for chips 
IN 


Spor 
{weld 


LU 


GAGE ON BIT gives fixed depth of hole for 
pole reflector buttons: sleeve has a 1/32- 
in. wall with a 3/16-in wide flange at the 
bit end 


with climbers rather than by using a 
ladder, because the lineman’s belt 
gives better purchase for the boring 
operation. However, much 
was experienced in getting the uni- 
form depth of hole because the depth 
gage clamped to the bit would loosen 
and lead to variations and loss of 
buttons projecting and subject to 
tampering. 

This company devised a depth gage 
welded to the bit so as to give a per- 
manent setting for the desired depth 
of the Peerless ]-in. buttons 
Incidentally, this company places the 
buttons also on angle poles along 
highway curves to avoid collisions 
with such strain poles in case the 
autoist interprets a break in the se- 
quence of reflector buttons as a side 
road or a resumption of tangent road. 


trouble 


used. 
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»& IRVINGTON WIRE MARKERS 
1?) make it easy to identify terminals by 

numbering them to conform with 
blue prints of wiring diagrams. Used as 
sleeves over terminal wires, Irvington 
Wire Markers show prominent numeri- 
cal indexes. They are marked in black 
on bright yellow tubing, which is var- 
nish-impregnated inside and outside. 
After printing, the Wire Markers receive 
several protective coatings which make 
them oil- and gasoline-proof. Because of 
this treatment, the identifications will 
not come off when motors are washed 
with gasoline. In addition, the markers 
are not affected by heat. For engine igni- 
tion systems and machine tools, Irving- 


ton Wire Markers eliminate die stamping 
of wire terminals and the use of metal 
tags, thus conserving metal and avoiding 
a frequent cause of short circuits. Promi- 
nent aircraft and other engine manu- 
facturers simplify their terminal wire 
identification with Irvington Wire 
Markers. 


Irvington Wire Markers come in two 
standard lengths—1/2” and 7/16”; two 
diameters — nominal L.D. .263” or .294”; 
and two sizes of symbols. Special 1.D. 
sizes also can be furnished. For complete 
range of symbols and other data, write 
Dept. 46 for Product Information Sheet 
EL-70. Prices will also be sent on request. 


Irvington Wire Markers Meet Army & Navy Specification AN-9513 


Use of IRVINGTON WIRE MARKERS 
bya leading aircraft manufacturer, 
showing simplicity of application. 


ELECTRICAL WORLD e 


A line-up of airplane motors for 
Victory — all terminals identified 
with IRVINGTON WIRE MARKERS. 


July 


11, 1942 


A famous aircraft engine manufac- 
turer uses IRVINGTON WIRE MAR- 
KERS for terminal identification. 


IRVINGTON 


RL saenelllid (TF 


LT 


VARNISH & INSULATOR CO. 
IRVINGTON, NEW JERSEY, U. S. A. 


Plants at Irvington, N. J. and Hamilton, Ont., Can. 


Representatives in 20 Principal Cities 


IRVINGTON WIRE MARKER on this 
lug is covered with TRANSFLEX 
Transparent Insulating Tubing. 
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Memphis Has Uniform 
Transfer Bus Scheme 


One basic transfer bus arrangement, 
shown diagrammatically, is used in 
all the distribution substations of the 
Memphis Light, Gas and Water Divi- 
sion, Memphis, Tenn., to provide a re- 
serve supply for feeders during rou- 
tine maintenance of feeder breakers 
and regulators or for 
switching. 

The arrangement used at Memphis 
has the advantages of (1) providing 
maximum flexibility with a minimum 
of switchgear, (2) simplicity of oper- 
ation, (3) lending itself to neat com- 
pact physical layout and (4) avoiding 
needless duplication of equipment. 

Each substation has two 4-kv. 
buses, a main and transfer bus. The 
main bus is in three sections, two of 
which are supplied by separate 23 /4- 


emergency 


TRANSFER bus housing: quadrant swi':ches 
are behind wire glass windows like one in 
foreground 


on 


[|] vc 


C44 kv. 


Main bus 


Transfer bus 


Station service 


TYPICAL feeder regulator compariment: 
portion of transfer bus housing at extreme 
left 


kv. outdoor transformer banks. The 
third section, a short “stub” flanked 
by normally closed tie breakers con- 
necting it w:th the other two main bus 
sections. provides the means of con- 
necting either main bus section with 
the transfer bus. This connection is 
through a bus tie breaker (normally 
open) and a bus tie regulator. 

Feeders are normally supplied from 
the main through a_ feeder 
regulator and a quadrant 
type transfer switch, by means of 
which the feeder can be changed over 
to the transfer bus. 

When it is desired to remove any 
feeder breaker and regulator from op- 


bus 
breaker. 


eration for maintenance the opera- 
as follows: (1) Close bus 
tie breaker; (2) run the bus tie regu- 
lator to the same setting as the feeder 


tions are 


24/4 kv. wihien, 


NC |] 


so) ho] he 


NC = Normally closed 


Feeder reactors 


t$kv. feeders 


NO=Normal|y open 


4 kv. feeders 


SCHEMATIC DIAGRAM of basic transfer bus scheme used by Tennessee utility 


136 (160) 


ELECTRICAL WORLD @ 


regulator being removed from service 
(this must be done before the quad- 
rant switch interlocks will permit it 
to be operated); (3) operate the 
quadrant type transfer switch; this 
switch closes the feeder onto the trans- 
fer bus before it opens the connections 
to the main bus; (4) feeder 
breaker on main bus. 


open 


Revolving Churn 
Cleans Oil Drums 


With the supply of oil drums 
affected by the wartime steel shortage 
it is wise to take good care of those 
on hand. They may have to last 
a long time. 

To this end Oklahoma Gas & Elec- 
tric Company, Oklahoma City, has de- 


vised an ingenious churn-like device 


USED transil oil drums cleaned, rinsed and 
relacquered in ingenious churn 


that has mechanized the cleaning of 
used transil oil drums. 

After being emptied the inside of 
the drum is carefully inspected. If 
the inside coating of lacquer is de- 
stroyed, or the drum rusted, cleaning 
solution such as Oakite or naphtha 
is put inside and the drum rotated in 
the drum churn for five minutes. 
When the solution is drained off two 
gallons of lacquer are put in and the 
drum again rotated, painting itself in 
the process. If the lacquer inside the 
barrel is not found to be damaged the 
barrel is. simply rinsed with clean 
transil oil. 

The drum churn, that makes clean- 
ing easy, is shown. The drum is held 
in a clamp frame attached to a hori- 
1942 
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) LAMICOID 


for clear, permanent 
identification of controls 


SUPPLANTS METAL FOR 
Ob A 00100) EQUIPMENT PANELS 


ae LL mamas 
TT r 









SECT. 1-2 (,) OPERATING FROM MAIN BUS SECT. 1 TO TRANSFER BUS pce: galt 
h EITHER B-1302 OR 132-3 TRANS. IS OPERATING FROM THE TRANSFER BU 
iT 
| OPERATING FROM MAIN BUS SECT. 1 TO MAIN BUS SECT. 4 
WRG Sage ee 
! 


Any standardization program for clearly 
identifying control panels, switches, junc- 
tion boxes and other units of equipment 


CT. 3 WHEN . . ; 
i I ala a a pele subject to human control is complicated 


(A) 
EITHER A-1301, W-1323, 132-1 OR kya ae Se 
IS OPERATING FROM THE TRANSFER BUS oe from the production standpoint by the fact 
i Pn that frequently no two signs are alike. 
’ Ps a a v 
VIA TRANSFER BUS SECTION 3 oa Tina Peel 


| SECT. 2-3 Public Service Electric Gas Company, 

= however, have found an ideal solution. As 

shown in the illustrations, Engraving 

MAIN BUS SECT. 1-2 : Lamicoid (laminated plastic sheet material) 

aaa a ee ee NE is used. Letters are routed through the 

’ black surface, exposing the white opaque 

core. Identification panels and dials are 

Zn permanent, easily fabricated and extremely 

teaieieleien Hh i legible. Original lustre is retained simply 
by wiping with a damp cloth. 














a More than 25,000 of these attractive signs 
were installed last year by Public Service— 
at a lower cost than would be possible by 


HWW any other comparable method. 


Mica Insulator Company 


Above and below. The function of panels, Below. Hinged panels, shown open and closed 200 Varick St., New York ; 600 W. Van Buren St., Chicago; 
dials, controls, switches and equipment is fully in this junction box, use white Lamicoid (left) 1276 W. 3ed St., Cleveland. Representatives at Bicmingham, 
identified and explained with clean-cut letter- —with a finish for writing on with ink—and Boston, Cincinnati, i San Francisco, Seattle. 
ing and calibration on Engraving Lamicoid. black engraved Lamicoid with a fi.ish suitable Canada: Montreal, Toco. 
for writing on with chalk. 
Lamicoid is available for indentification of 
controls, etc. in three materials, with the 


following characteristics:— 


ENGRAVING LAMICOID 


—A “sandwich-type” sheet in which letters, 
figures and designs are engraved through 
the opaque’ surface exposing the contrast- 
ing core. Available with an Opaque core 
or a Translucent back for rear illumination. 


TRANSLUCENT LAMICOID 


—A translucent sheet admirably suited for 
dials and other applications requiring rear 
illumination. Easily curved, machined, 
printed or sandblasted. 


Sats Tr Le| 





MV. NORMAL & ne ak. 
are 








MTT TT 


GRAPHIC LAMICOID 


—A durable sheet material in which print- 
ing, lettering, diagrams, etc., are perma- 
nently incorporated and cannot be removed 
or erased. Opaque or Translucent—and 
with a finish suitable for writing on with 
pencil or ink, 
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zontal shaft turned by a 14-hp., 1,800- 
r.p.m. motor through a speed reducer 
{taken from a motor-operated air- 


break switch). The drum revolves 
end over end on the motor-driven 
shaft while it rotates on its own axis. 
This is accomplished by means of a 
V-belt which runs over a stationary 
pulley on the motor shaft and drives 
a pulley clamped to the drum as 
shown in the illustration. 


Protective Lighting 
for Power Plants 


The matter of protective lighting 
for power plants on the Pacific Coast 
is being given intensive study both by 
the utilities and the governmental 
authorities. While no standard plan 
has been evolved, to be strictly ap- 
plied to each and every plant, a 
number of fundamental principles are 
now pretty well agreed upon, and 
these principles are being adapted to 





plants in that area in a manner to 
suit the conditions of the various 
cases, 

Summed up, these principles in- 
volve: 

1. A suitable fense surrounding 
the building and 20 ft. or more out- 
side of the walls. 

2. An area of high illumination 
outside of the fence produced by 
floodlight units facing outward and 
mounted over or nearly over the 
fence. 

3. An area of low illumination be- 
tween the fence and the building, get- 


ting only such illumination as will 


2" 8B" 18" 
Pole, 


2 2x4 4/ 


= 2-2" x A" 5°35" 
Typical Floodlight 
Mount Detail 


\. large area free of buildings owned by Company 


aE eat 
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\. open flood 
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90°/000 W open flood 
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PROTECTIVE lighting layout 
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seep back from the high-intensity 
outside area. 

The reason for such an arrange- 
ment is quite obvious. Any saboteur 
or organized gang would first have to 
approach the fence through a zone 
of very bright light and be plainly 
visible to the guards in the plant. At 
the same time, the marauders would 
be facing the glare from the reflectors, 
which would partially blind them, so 
that anything from the fence inward 
would be seen by them but dimly if 
at all. 

If they get over the fence at all, they 
still must pass through the zone of 


#.L.M. dome Anes 


7a" Conduit gogseneck 
| ---/"x 4g" Strap iron support 
Existing 4'x8" Va" dia. 
, ‘pullbox wire 


20740 -> 
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x Ye Strap iron support 


Area containing 
Misc?/. Company 
buildings- day 
and night operated 
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There is no unguarded moment in Anaconda's 
“‘control’’ research; the war program and our 
industry can thus count on the uniform de- 
pendability in every Anaconda wire and cable. 


Unceasing control like this has earned its “keep”. 
For, throughout industry and now in the army and 
the navy, users have learned they can lean heavily on 
the dependability of wires and cables bearing the 
Anaconda trade-mark. And that isn’t all. 

They have recognized Anaconda research as a 


source for many product improvements and for many 
completely new developments ...such as Type CB* 
construction that outlasts ordinary shielded paper- 
lead cable three to one. This research is a boon to 
our war effort . . . it will be equally valuable to indus- 
try with the return of peace. 


EEN-MINDED technicians peer intently into metal- 
lographic microscopes, day in and day out, 
watching, watching to see that flawless metals go 
into every Anaconda wire and cable that is delivered 


to war-vital work. *CB—Trade-mark Reg. U.S. Pat. Off 


42242 


This familiar trade-mark sym- 
bolizes the best efforts of mod- 
ern research and production. 


ANACONDA WIRE & CABLE COMPANY 


Subsidiary of Anaconda Copper Mining Company 


CHICAGO OFFICE: 20 North Wacker Drive e 


GENERAL Orrices: 25 Broadway, New York City Sales Offices in Principal Cities 
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low-intensity light between fence and 
building, where the transition from 
the glaring light to the low light will 
be quite sudden, so that the low-light 
zone will seem to them almost like a 
no-light zone. For the guards in the 
building, however, who have not been 
looking directly at the bright lights, 
there is sufficient light here for them 
to do their duty promptly and 
efficiently. 

While the accompanying diagram 
shows a hypothetical case, from the 
standpoint of arrangement and type 
of lighting units, it was suggested by 
a complete, new, protective lighting 
system installed by a Pacific Coast 
utility in the last few weeks. It will be 
seen by this drawing that there are 
two R.L:M. dome reflector units in 
addition to the floodlights. These are 
used at certain points where the low- 
light areas, because of their width or 
other reasons, do not receive enough 
light seeping back from the floods. 
These units boost the illumination up 
a bit so that the guards may see any 
one passing through the area dis- 
tinctly. 

The two detail drawings show 
typical methods of mounting em- 
ployed. 


Valve Vents Air 
From Transformers 


One utility in the north central area 
which has been replacing felt cover 
gaskets on station power transformers 
with cork has found it necessary to 
provide a means of relieving internal 
pressure within the case because of 
the tightness of the cork seal. 

All large transformers returned to 
the shop for rehabilitation have their 
felt cover gaskets removed since it 


4 Drill 6 holes 
as --ie dia 


spring 


SPRING-WEIGHTED VALVE relieves 


ternal pressure in power transformers 
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in- 


was found that “breathing” of the 
transformers under load tended to 
cause the felt to absorb excessive 
moisture, which eventually found its 
way into the oil. Cork gaskets cor- 
rected this condition, but the resulting 
seal was so tight that excessive pres- 
sure developed within the units under 
load. 

The accompanying sketch shows 
the design of a spring-weighted 
breather valve now installed on all 
cork-gasketed station transformers to 
provide pressure relief. This valve 
will relieve pressure in excess of 


4 lb. per sq.in. 


Saves 5,000 Kw. 
by Voltage Increase 


The Montana Power Company, by 
voltage increase on the Kerr-Ana- 
conda line, will reduce line losses an 
amount equivalent to 5,000 kw. of 
additional energy. This line was 
originally designed and built for 
161,000-volt operation, but up to the 
present time has been operated at 
100,000 volts. 

To accomplish the change, 90,000 
kva. in new auto-transformers were 
procured before the present restric- 
tions, to step the voltage up to 
161,000. Three new 7,500-kva. auto- 
transformers were also installed for 
stepping the voltage down at the Mis- 
soula tap, midway in the line. 

This move had been planned some 
time ago because of heavy delivery 
to the Montana-Idaho-Utah line, but 
now that the change is being accom- 





plished it comes at a time when it 
represents a wartime economy of 
considerable magnitude. The only 
cost entailed is that of the transform- 
ers and such revisions in switchyards 
as were necessary to the change. 


Strap Iron Fixture 
Holds Hose Coil 





To simplify handling and storing 
and prevent damage to 25-ft. lengths 
of metal hose, used by the Kansas 
City Power & Light Company in the 
routine handling of transformer oil, 
John Spencer of the company shops 
has designed and built several strap 
iron fixtures of the type shown. The 
otherwise awkward lengths of hose 
when coiled in these devices can be 
carried conveniently in a truck or 
stacked in the toolroom. Four “legs” 
of the fixtures, being hinged, can be 
opened, allowing the hose to be coiled 
easily. When closed the legs are 
locked in place, clamping the hose 
coils firmly. 


Steel Armor Supports Fan Power Cables 


Steel-armored, 2,300-volt subma- 
rine-type power cable is used as 
shown at the Cedar Rapids plant of 
the Iowa Electric Light & Power Com- 
pany to carry power for induced- and 
forced-draft fans from the boiler 
operating floor up along the inside 
wall of the boiler room to the fan 
deck atop the boiler. Armored cable 
was used in this instance to avoid the 
need for supporting the cable at inter- 
mediate points in the run. Steel 
armoring of the cable itself supports 
the weight of the entire run. At the 
upper end the cable armor was belled 
out and bent back on itself over 
support members. 
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Engineered to stay tight, Oliver '‘Static- 
Mil Mme TIC) Set TLE Colle) 
interference... stops arr ur lt 
caused by loose hardware and the 
resulting noise complaints. These are 
SUT Tec ee Olt mali e 
teem 2 Aic Mtol ie 

Investigate the exclusive ‘‘Drive- 
Grip" head on Oliver Brace Bolts and 


} 


i 


i 
: 
i / er: Screws... the operation-saving, 


Thien ive igs 
combination washer-nut and WET ie 


head available on other types. SAVE 
maintenance... SAVE trouble every- 
where . . . specify Oliver Hardware. 


SOLD BY LEADING 
ELECTRICAL DEALERS 
AAs oad 83 


OLIVER 
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HOW TO APPLY 


Batteries and Charging Equipment 


for 


References for numbers on diagrams: 


. Adjustable resistance. 
. Rectifier. 

. Charger. 

. Reactance. 
. Switch for 


unit 
de- 


second 
operation is 


starting 
when parallel 


sired. 


. Rheostat. 
. Master relay for starting second 


unit on failure of first unit. 


. Reverse current circuit breaker low 


setting. 


Notes: 


. 1—Rectox trickle charger for 24- 
volt storage battery 

. 2.—Vacuum tube trickle charger 
for 24-volt storage battery 

. 3—Rectigon No. 2 unit or Tungar 
No. 1 unit charger for 120-volt 
storage battery. Duplicate 
units should be used 

- 4—Motor-generator trickle 
charger for 120-volt storage 
battery in attended substation 
only 





*From a book of standards of a Western 


utility organization. 


TABLE OF RATINGS 


Power Houses and Substations 



































































Charger 
Battery a 
Nameplate Rating 
© | | © ~ ae. 
$a > = = 
4; | 238 ies =| § 2 |gsie 
3 Sesie.|2=31'5| VY. ate te ls 
ef | 2%/O08/ 28/008 2¢ >2|>\<\s 
Description $ SS) ce VE! 4 5 sé €lulu/2 
of Station gs | $3 F23| $<|Zesi 5) 3< | 3 | VeLY IYI 
SS |z>\se>|ee|se>|zZ| ce | F | <l |aiailc 
Small substations for 2-high | | 
tension switches. . ..eeef O-@ | 25.8) 4.5) 45) 16 12 Wis oexss 115-1} 30) 2.5) 1 
2 to 6 low-tension switches.| O-4 | 25. 8| 4.5| 45) 16 12 | re 115-1; 30; 5| 2 
Small 60-kv. substations... .. 0.4 /25.8) 4.5) 45) 16 12 | 115-1} 30) 5/ 2 
Spring-operated 60-kv. |— ——|—_—_|—_—_- nse omaresnipsetaat ee —— —|—_|- 
switches a.c.type........ 1-5 | 130 15; 150; 70+; 60) 0.2-0.4 .| 115-1; 150) 6) 3 
MK or solenoid-operated|— |——_|———_|__|_- — le 
low-tension switches. . 1-6 | 130) 15| 150) 70+)| 60) 0.2-0.4) 1,000) 220-3} 140).. 4 
Medium-size substations and| 
small power houses... .... 1-5 | 130) 15) 150} 75+/| 60) 0.2-0.4)...... 115-1/150| 6 3 
2 to 6 high-tension switches} 1-6 | 130) 95| 250; 100+ 60) 0.2-0.4/ 1,000) 220-3| 140)... -| 4 
4 to 10 low-tension switches | 
Large 60-kv. or medium-size | | 
100-kv. substations and most | | 
power houses............ 5-12 130) 30} 300) 125+/ 60) 0.25-0.6) 3,000) 220-3) 140)...., 4 
———— — - | _ | — | | _ —_ -| _ —_ _ anol —— ——_—_— = 
Large stations.............. 12-20) 130) 50] 500, 200+| 60) 0.5 1.0) 5,000| 220-3} 140]....| 4 
| | 1 i 
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Right, off the | op, boys 


and 


ce plenty 


P D; rty 


Getting stores from the top of the 
heap is always a dirty job. . . for 
dust settles on horizontal surfaces 

everywhere whether these surfaces are 


boxes in storage or parts inside motor 
control in any factory. 


Cutler-Hammer Vertical Contacts are 
the mark of better Motor Control, 
another extra dividend on Cutler- 
Hammer's unequalled specialized ex- 
perience and decades of leadership. 


More and more engineers are recognizing the hazard of dust 
in Motor Control. That fact is proven by another fact . . . that 
more and more engineers responsible for non-stop victory 
Production are insisting on Cutler-Hammer Motor Control. It's 
the Motor Control with the famous dust safe VERTICAL contacts 
that can't collect dust, that stay clean to last longer and work 
better, Dirty electrical contacts can sabotage production just as 
surely as any “underground” organization, and a great deal 
more insidiously. Play safe. Specify Cutler-Hammer Motor 
Control and see the difference. CUTLER-HAMMER, Inc., 1285 


St. Pau! Avenue, Milwaukee, Wisconsin. Associate: Canadian 
Cutler-Hammer, Ltd., Toronto. 


Copyright 1942, Cutler-Hammer, Inc. 
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EXAMPLES of pitting types of corrosion; deep pits may be up to a foot long; they occur 
erratically in a tube, none in neighboring tubes; there may be several in close proximity 


in a single tube 


More Steam—How? 
4. Boiler Tube Corrosions* 


“By ALFRED IDDLES 


Application Engineer 
Babcock & Wilcox Company 


Many published reports of tube 
corrosion in high-pressure boilers 
have been cases of tubes that were 
nearly horizontal; the rate of heat 
input in comparison with circula- 
tion produced a layer of steam along 
the top side of the tube. This results 
in a characteristic oxidation which 
builds up a layer of sponge-like iron 
oxide. This acts as an insulator to 
decrease the contact between water 
and tube metal, so that there results 
an increasing rate of deterioration 
and failure in a relatively short time. 
This difficulty can be prevented by 
proper circulation or proper control 
of heat input. There has been much 
argument about the desirable water 
conditions to have under such circum- 
stances. I doubt if there is any con- 
clusive evidence that these types of 
failures can be prevented by water 
conditioning. The phenomenon is 
rather common and apparently quite 
characteristic, and to prevent it one 
must either have a higher velocity of 
water or less heat input. 

There is, however, another kind of 
corrosion which has shown up par- 


ticularly on the 900- and 1,250-lb. 


* This series began in the May 16, 1942 issue of 
“Electrical World''; adapted from author's talk 
"What the Operator Wants to Know'' to Steam 
Power Division, A.S.M.E. Metropolitan Section, 
March 25, 1942. 
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boilers, which is quite 


now in trouble. 


different. 
There is a fair number of such units 


Instances of pitting such as shown 
in the accompanying illustration have 
been found in tube ends, in the lower 
end of dry ash hoppers, in areas 
where the gas temperatures are down 
to 1,500 deg. F. and where the tubes 
are vertical and the flow is high. 
They occur in water wall tubes and 
in boiler tubes, and are more than 
usually troublesome because they 
cannot be foreseen or discovered 
upon inspection, and therefore when 
they fail the resulting outage is un- 
scheduled. 

A running argument is in process 
among chemists as to the cause of 
such corrosion, whether the pH value 
is too high or too low, and whether 
the concentration in the boiler should 
be more or less. Some argue that a 
high caustic content in the water in- 
duces this corrosion, and yet a num- 
ber of units of exceptionally clean 
interior with no corrosion at all are 
in operation with pH above 12. 
Others argue that high heat input is 
the cause. This does not account for 
these corrosion pits in water walls 
in cold zones. 
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Tilting Table for Bushing Maintenance 


Hole for body of bushing—--- 


Angle and steel strip 
welded to channel! fo form 
slot for bushing mounting plate 


TILTING table positions transformer bushing for easy service. 








For convenience in the maintenance 
of transformer bushings an ingeni- 
ous tilting table is used at the shops 
of the Oklahoma Gas & Electric Com- 
pany which positions the bushing for 
easy access to its lower part during 
servicing. Accompanying _ illustra- 
tions show the elements of the table. 

To mount a bushing, its flange is 
bolted between halves of a removable 
steel plate that slides into the tilting 
head of the table and is pinned in 
place. The bushing can then be 
safely tipped to a horizontal position 
and allowed to rest on a wooden stop 
placed between cleats on the support- 
ing frame of the table. 


Slots fo take bushing 
flange bo/ts 


<-- Bolt to hold 
removable 
Plate in place 


Tilting head gives ready 


access to bottom of bushing. Sketch shows tilting portion of table 
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SAVE HUNDREDS OF TONS 
OF COPPER WITH 


NY transmission lines that may be built during 
this war period must be designed to use the least 
amount of copper. Copperweld conductors contain 
only 30 or 40% copper by weight but they have good 
mechanical and electrical properties and high current 
carrying capacity. They can be furnished in diameters 
suitable for lines up to 154 kv. For proposed lines 
which are already designed, Copperweld conductors 
can be used in place of copper without changing the 
mechanical design of the line. Resistances and react- 
ances are of the same order as copper conductors 
having an equivalent amount of copper. Copperweld : 
conductors have good current carrying capacity and ; 
can be subjected to high temperatures without loss of 
strength or annealing. Their diameter is large in 
proportion to the copper content and this is very 
helpful in reducing corona loss. 


COPPERWELD—> 
REQUIRES ONLY 30% 
(OR 40%) COPPER a 


USE COPPER WISELY - DO NOT WASTE | 
COPPER WIRE _—_ 

REQUIRES 

100% COPPER 
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DETAILS of (a) meter storage rack unit and (b) meter supporting angle to channel frame. 


Upright members are 7-ft. 2-in. x 1 x 3/16-in., 2.6-lb steel channels. 
supporting meters are 10-ft. l-in. x 1 x %-in. steel angles. 


Cross-members for 
References for numbers: 


(1) angles to be welded to each channel; (2) this angle to be tack-welded to upper 


angle every 12 in. 


Simple Construction 
for Meter Rack 


By E. E. DOUDNA 


Superintendent of Meters 
Electric Power Board of Chattanooga 

At the time the type CS detachable 
meters were introduced little or no 
provision had been made for their 
storage. Utilities had devised various 
methods of storing. Then the manu- 
facturer supplied a hanging lug. How- 
ever, in order to use this lug certain 
inconveniences were encountered in 
that it was necessary to use a long 
mounting stud which protruded from 
the mounting surface, which intro- 
duced certain hazards to the cloth- 


ing and the body of the meterman. 

The Electric Power Board of Chatta- 
nooga, starting from scratch, found 
itself confronted with the necessity 
of providing storage space for its 
stock meters, which numbered several 
thousand. After considering methods 
of mounting and supporting, the idea 
was conceived to mount angle iron 
upon upright supports, one angle iron 
forming the top catch, while the lower 
angle iron would act as a support for 
the meter. The natural weight of the 
meters holds them in position. 

A sample mounting rack was first 
made up and tried. It proved so suc- 
cessful that sufficient storage space 
was provided for approximately 1,000 


METER storage racks—seven-unit sections 
provide space for 1,000 meters 


meters. A rack 10 ft. long by 7 ft. 
high and having nine storage racks 
will accommodate 144 meters. The 
accompanying illustrations indicate 
the ease with which this rack can be 
constructed and the many advantages 
it has. This rack has been in service 
for approximately 30 months and has 
proved satisfactory in every respect. 


Space Economy of 
Vertical Hydro Units 


In the Ellsworth station of the 
Bangor Hydro-Electric Company two 
2,000 kw. G.E.-S. Morgan Smith hy- 
dro-electric units of the vertical auto- 
matic adjustable Kaplan type re- 
placed two former horizontal units 
of about 1,000 kw. capacity each in 


id] ti 


, 


OLD HORIZONTAL generating unit with a later vertical machine in the background (left). Two 2,000-kva. vertical machines giving over 
twice the output of horizontal units formerly located here in less than 50 percent of the floor space (right) 
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DOUBLE-BARRELED 


Conservation 


For O:xlI Plants 


Orn oil-plant steam generating units, Ljung- 
strom Air Preheaters are fast becoming standard. 
Recent orders for steam generating plants of 
three different oil companies ... being supplied 
by three different boiler manufacturers . . . all call 
for Ljungstroms. 

There’s a double-barreled reason for this pref- 
erence: (1) The increasing need for fuel conserva- 
tion, even where it is freely available at low cost, 
raises the importance of improved combustion and 
heat recovery obtained with preheated air. (2) The 
Ljungstrom Air Preheater gives more heat recovery 
per pound of steel. Frequently a Ljungstrom weighs 
only 4 to Y as much as alternate types, with addi- 
tional savings in the supporting structure. 


Ljungstrom Air Preheaters save steel and save 
fuel used on oil heaters as well as on boilers 


On cracking still furnaces, too, preheated air 
does double duty for conservation: (1) It lowers 
fuel consumption, (2) It permits a significant re- 
duction in the alloy steel convection tube banks. 
Exit gas temperatures from the furnace as high as 
1400 deg. F. are practical with “high-temperature” 
Ljungstroms, heating combustion air to 1000 deg. F. 
or more. This means maximum heat recovery per 
pound of oil-tube steel. 

A new illustrated booklet, “Another Kind Of 
Air Power With A Wartime Job To Do”, tells how 
the Ljungstrom is being used in wartime service. 
Case history information of savings resulting from 
use of the Ljungstrom makes it worthwhile reading. 
It’s yours for the asking. Write for a copy today. 


THE 


AIR PREHEATER 


CORPORATION 


Executive Offices: 60 East 42nd Street, New York, N.Y. + Plant: Wellsville, New York 


mes 
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ARTERIES for PRODUCTIONS 
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GRINNELL provides the means for converting a pile of 
pipe into a piping system ...a vital artery to furnish Power 
» +. Pire Prosection... Heat... Fuel...Aic... Water... 
Humidification in a plant, a ship, a tank or a plane. 

Taking the OFFENSIVE against delays in production, 
Grinnell has stepped up its nation-wide facilities to handleall /¥ 
requirements “whenever piping is involved” —faster.Included (9 } 
are pipe prefabrication for power and process lines, automatic (Ff 
sprinkler fire protection, cast and malleable iron fittings, pipe 
hangers for every condition, welding fittings, heating special- 
ties and humidification systems. Grinnell Co., Inc., Executive 
Offices, Providence, R. I. Branch offices in principal cities. 
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Grinnell Company, Inc. © Grinnell Company of the Pacific © Grinnell Company of Canada, Ltd. 





General Fire Extinguisher Company * American Moistening Company 





Columbia Malleable Castings Corporation © The Ontario Malleable Iron Company, Ltd. 
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a modernization program. In water 
economy these new units are at least 
10 percent more efficient than the old 
units as an average over the full op- 
erating range, and they also occupy 
less than half the floor space and 
develop over twice the power capacity 
of their predecessors. 

All the generators in this plant, 
which now total 8,900 kw. in four 
units, deliver energy at 2,300 volts. 
The space economy of the new units 
was of great advantage in the recon- 
struction of the station, and the in- 
crease in efficiency proved of much 
importance during a recent period 
of sub-normal river flow. 


Home-Made Blackout 
for Generating Plant 


Employees of the Patchogue Elec- 
tric Light Company knew that plans 
were under way to operate the station 
in times of emergency, and to avoid 
the expenditure of substantial funds 
they scampered around to provide 
their own blackout materials from 
odds and ends around the plant. 

First problem tackled by Clarence 
Hyzer and his men was the main 
switchboard. Some discarded 3-in. 
condenser tubes were found in the 
storeroom and these were cut into 
4-ft. lengths and clamped to the pipe 
work at the back of the main switch- 
board. Then a wire was stretched 


7? discarded 
condenser tubes 





STATION OPERATORS make their own 
“light lock” in front of main switchboard 
at generating plant by utilizing discarded 
condenser tubes and 39 cents per yard 
material purchased in local stores 


along the outer edges of the con- 
denser tubes. 

Looking around town, the opel: 
ators were able to get hold of a quan- 
tity of the material used in lining 
men’s suits and secured it at a cost 
of 39 cents a yard. This was stretched 
from the top of the switchboard out 
over the condenser tubes and then 
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down to the floor, making a light 
barrier about 4 ft. in front of the 
switchboard and running its entire 
length. Additional lining material 
was secured to cover up each end of 
the tunnel. 

This plan now provides a con- 
venient area from which the entire 
switchboard may be operated during 
a blackout even though all of the cus- 
tomary lamps on the board are turned 
on. Until the time when the “light 
lock” along the entire switchboard is 
needed, it is rolled up, much after 
the fashion of an old stage curtain, 
rolled back over the condenser tubes 
and rests until needed on top of the 
switchboard. 


Where to Get New 
Watch Engineers 


In common with most other utili- 
ties, two companies located in New 
Jersey are seeking potential candi- 
dates to replace general station em- 
ployees who have been called into 
the armed services. 

The companies are overlooking no 
bets in their normal sources of supply 
for assistant engineers or for cadet 
engineers. Although most young men 
are subject to military service, there 
is always a portion of these who are 
not accepted for service. These utili- 
ties find that a man who may not pass 
muster for highly skilled military 
tasks is good material for a training 
course which through a period of 
years leads to the position of watch 
engineer. 

While these sources of supply are 
limited, the companies are looking 
into new sources and with very good 
results. The thing to do, say these 
companies, is to look around for men, 
10 and over, with family responsibili- 
ties who like to “fool around” with 
gadgets and machines. 

Filling station men, for example, 
may be too old for active service or 
may not be 100 percent perfect phys- 
ically, but if they have always liked 
to tinker around modern automobiles, 
these utilities will give such men every 
Opportunity to learn about generating 
Stations. 

Another new source of manpower 
which is working out well is the man 
who may be a bookkeeper or in some 
profession, yet he spends every free 
hour with his own private mechanical 
and electrical gadgets at home. These 
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companies found that when this type 
first sees the interior of a modern 
generating station he feels that it is 
Heaven on earth and he generally 
develops into a most apt student of 
all of the station’s ramifications. 
Another company has found that 
some of the construction companies 
and the tree-trimming outfits are re- 
leasing men, some of whom are good 


candidates for overhead distribution 


gangs. 


In each of the companies the new | 
men are instructed on the job by fore- | 


men and superintendents. Classes 
have not been undertaken yet (1) be- 
cause so few men have been found 
and accepted to date and (2) because, 
so far, only one man at a time is 
taken through the “break-in” process. 


Due to the complexities of utility | 


operating work, the one-man-at-a- 


time program reduces accident hazard | 


and results in tailor-made training. 


Boots Keep Ice Off 
Switch Mechanism 
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A simple means of protecting air- 
break sectionalizing switches against 
severe sleet and ice conditions, which 
often renders them inoperative at the 
very time they are needed the most, 
is to equip knuckle joints with heavy 
duck hoods, fabricated in rectangu- 
lar shape 12x18 in. Metallic eyelets 


are spaced 2 in. apart along each | 


edge of the 18 in. dimension and 
laced in place with a weatherproofed 
cord. 





From paper “War on Waste," by Lawton M. 
Limpus, Oklahoma Gas and Electric Company, 
presented before Missouri Valley Electric Asso- 
ciation. 
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EASIER AND FASTER 

e ONLY ONE MAN TO OPERATE 
LIGHT, PORTABLE, EASY TO SET UP 
POWER TO BEND 1%" TO 4%” PIPE 
SAVE COST OF MANUFACTURED BENDS 
e MAKE SMOOTH, EVEN BENDS 


As good man power becomes scarcer in 
the present emergency, increase the 
efficiency of your men by turning toa 
better use of tools. Let Greenlee Benders 
help you speed up construction by mak- 
ing the work easier and faster for the 
man on the job. Greenlee Benders are 
daily saving contractors on defense jobs 
from 15 to 75% in time and labor costs. 


There’s a Greenlee Bender 
For Every Job 


Whatever you have to 
bend. . . tubing, con- 
duit, pipe or bus-bars 
... there is a Greenlee 
Bender to do the job 
easier and 
faster. Small 
hand benders 
will bend cop- 
per tubing 
from 3% to lif 
inches and j 
steel, copper, brass, and aluminum 
tubing from 14 to 34 inches. Powerful 
Greenlee Hydraulic Benders are avail- 
able for bending 114 to 2-inch thin-wall 
conduit, 114 to 414-inch rigid conduit 
and pipe, and for bus-bar up to 4 
inches wide and 34 inches thick. 









PO Ba Wad 


These benders are all readily portable, 
easy for one man to operate, make 
smooth, even bends without distortion, 
and eliminate the need for many costly 
fittings and manufactured bends. Find 
out how Greenlee Benders can save 
vital hours on your defense jobs... 
write for Bender Booklet S-116. 


reenlee 
TOOL co. <= 


1807 Columbia Avenue, Rockford, Illinois 


—— 
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EW EQUIPMENT 


Motors 


New line of induction motors has been 
developed for use under magnesium dust 
conditions. These motors are totally in- 


Polyphase induction motors; ratings | to 20 


hp., NEMA frames 203 to 326, labeled as 
suitable for Class Il, Group E locations. 
General Electric Co., Schenectady, N. Y. 


closed, with a non-ventilated construction 
in the smaller ratings and a fan-cooled 
construction above 2 hp. Non-sparking 
bronze external fans are included. 


Switch 


Indoor type disconnecting switch is de- 
signed to be clamped directly to the bus- 
bar and requires no additional mounting 
facilities. Hook-stick ring and position lock 
between the hinge and contact eliminate, 


Type ''WC-1I4"' bus bar tap switch; ratings up 
to 15 kv. and 2,000 amp. (7.5 kv., 2,000 amp. 
illustrated). Delta-Star Electric Co., 2400 
Fulton St., Chicago, Ill. 
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it is stated, the usual overhang for hook 
and lock. High-pressure silvered contacts 
are at both hinge and contact ends. The 
switch can be arranged also for mounting 
on tubular bus, either round or square. 


Welder 


"Ergolyte 250 F Welder.'' Ergolyte Manufac- 
turing Co., Lawrence Street at Erie Avenue, 
Philadelphia, Pa. 


Heavy-duty air-cooled arc welder con- 
tains a built-in cooling system which re- 
duces thermal stress on the machine. Ca- 
pable of handling an electrode from 16 to 
is in., this model has 24 heat steps, input 
voltage of 230 volts and current range from 
15 to 250 amp. 


Utility Lantern 


General 


utility lantern has all-plastic 
housing. 


Features adjustable focal length 


"FocOlite Lantern," Focal Co., Downey, 
Calif.; Tenite housing by Modern Plastic Co., 
4641 Pacific Blvd., Los Angeles, Calif. 


and a small light bulb on extension cord 
that may be used to illuminate objects not 
made visible by larger beam. Light in 
weight, non-tarnishing and rust-proof, this 
lantern is said to be very durable. 


BUYING ELECTRICAL EQUIPMENT?— 
McGraw-Hill’s Electrical Buyers Reference 
is a convenient place 
manufacturers’ 
addresses. 


to look first for 
product data, names and 
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Cutout 


Designed for use on overhead lines or 
feeder circuits, where it is not desirable 
to interrupt the service, and without re- 


Type "'KOT-S'' cutout. Railway & Industrial 
Enaineering Co., Greensburg, Pa. 


moving the tension on the wire, cutout may 
be installed by being clamped direct before 
the line is cut. When ‘installed the unit is 
said to carry a tensile strain of over 2,000 
lb. on wire sizes from No. 6 to 4/0. Any 
universal link may be used. 


Emergency Light 


Made of stamped steel and having a 
shock-proof mounting bracket, new emer- 
gency light is connected to a gravity type 
relay which automatically places the lan- 
tern in circuit with two No. 6 dry cells 
when normal a.c. or d.c. supply fails. Lan- 
tern is suitable for industrial plants and 
may be unmounted for use by watchman. 


Type "J-R-I" hand lantern; resiog No. 9? 
$-5293-L by U. S, Navy. A. & G. Manufac- 
turing Co., 149 Wooster St., New York, N. Y: 
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“KEEP 'EM FLYING!” 


You may have heard that Hubbard and Company has gone “all out” for the duration. You may 


also have formed the opinion that such being the case, Hubbard Pole Line Hardware might have 
become one of those war-time “hard to get” commodities. 


You may be sure that we have turned over to war production, every facility that the U. S. Armed 
Forces have needed, and are working day and night to “Keep ‘em flying.” Otherwise, we would 
not have earned the All-Navy “E” for production, recently awarded to us. 


But you may also rest assured that we are doing everything in our power to take carte of our 
regular customers, as witness the huge stocks pictured above. In peace times our operation runs 
five eight-hour shifts per week. In these war times we are running twenty-one eight-hour shifts 
per week. Yes! we are working hard to “Keep ’em flying” but we likewise pledge every effort to 
you, our customers, to keep the freight cars rolling to meet your needs. ; 


HUBBARD aw COMPANY 


PITTSBURGH . .. CHICAGO OAKLAND. . . CALIFORNIA 


132 
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TECHNICAL LITERATURE 


RuBBER—Suggestions on conservation 
of rubber products are given in a 48-page 
illustrated book covering proper care— 
from initial design through inventory and 
storage to use, maintenance, inspection 
and repair. The book, “First Aid to Indus. 
try in Conserving Rubber,” is available 
from the United States Rubber Company, 
Rockefeller Center, New York, N. Y. 


BisLiocraPHy—Second bibliography of 
technical literature, “Bibliography on Cir. 
cuit-Interrupting Devices, 1928-1940,” lists 
250 titles under subject headings—Circuit 
breakers (air, oil, water, rapid reclosing, 
recovery voltages, general and miscellane. 
ous), enclosed switchgear, air switches, 
busbars, and fuse and fuse protection, 
Like the relay bibliography, it is sponsored 
by the A.I.E.E. committee on protective 
devices, and is available from A.I.E.E, 
headquarters, 33 West 39th St., New York, 
N. Y.; price 80 cents per copy to non- 
members. 


Arc Wetpinc Etectropes—New iron 
and steel arc welding electrode specif- 
cations have modifications including the 
introduction of yield strengths for the 
classes E60 and E70 and the addition of 
all the mechanical data for classes E80, 
E90, and E100. Copies of the standards 
A233-42T may be obtained, at 25 cents 
each, from American Society for Testing 
Materials, 260 South Broad St., Phila. 
delphia, Pa., or American Welding Soci- 
ety, 33 West 39th St., New York, N. Y. 


Ark Circuir Breakers—For protection 
of resistance-welding machines operating 
on circuits up to 600 volts a.c., maximum 
loading curves reference tables, and in- 
structions on selection of several types 
of circuit breakers are contained in pub- 
lication GEA-2997B obtainable from Gen- 
eral Electric Co., Schenectady, N. Y. 


CaNnADIAN STANDARDS — Two revised 
standards have been issued as Approvals 
Specifications of the Canadian Electrical 
Code. Titles: “Industrial Control Equip- 
ment for Use in Ordinary (Non-hazard- 
ous) Locations—Second edition” and “Re- 
ceptacles, Plugs and Similar Wiring De- 
vices—Second Edition”. Copies may be 
obtained at 50 cents each from the Cana- 
dian Engineering Standards Association, 
National Research Bldg., Ottawa, Ontario. 


Wetpinc—Engineering aspects of weld- 
ing are covered in a paper prepared by 
H. Malcolm Priest, engineer, Railroad 
Research Bureau, U.S. Steel Corporation 
Subsidiaries. A copy of the 24-page book- 
let may be obtained from the American 
Welding Society, 33 West 39th St., New 
York, N. Y.; price 25 cents. 


INFRA-RED—“New Facts About  Infra- 
Red”, contains latest data on use of infra- 
red to make industrial finishes. Questions 
and answers in infra-red methods are in- 
cluded. Copies may be secured from Ault 
ee Corp., 75 Varick St., New York, 


LicHt1nc—Fundamental conceptions of 
lighting and discussions with sketches 0 
applications in the various branches ° 
the aircraft industry are contained in 4 
bulletin, “Lighting for the Aircraft Indus 
try,” made available to industria! exect 
tives by Holophane Co., Inc., 342 Madi 
son Ave., New York, N. Y. In addition 
to illustrations of the company’s products, 
there are numerous charts designed to 
help in the calculation of illumination # 
a point. 
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[\puctioN HEATING Monthly data 


heets on induction heating are being issued 
hy Induction Heating Corp., 389 Lafayette 


St. New York, N. Y. Sheet No. 1 treats 


of elemental theory. 


Rerort— In Engineering Report No. 48 
improved methods and augmented data 
are presented for estimating low-frequency 
magnetic shielding in telephone cables of 


lengths such that effects of conductor. | 


sheath capacitance may be ignored. It in- 
cludes graphical charts to facilitate com- 
putations. Publication J-4,  “Low-Fre- 


quency Shielding in Telephone Cables, 


may be obtained from Edison Electric In- | 


ctitute, 420 Lexington Ave., New York, 
\. Y.; price $2 to non-members in U.S.A. 
Bappitt AND SOLDER METALS Proper- 
rates ¢ substitutes are given 
ties of alternates and sub litutes are gi 
in appendices EA-23 and EA-32 to ASTM 
specification B23-26 on white metal bear- 
ine alloys and specification B32-40T on 
<oft solder metal. The appendices may be 
obtained from ASTM headquarters, 260 
South Broad St., Philadelphia, Pa. 


Prastics —Technical data thermal, me- 
chanical. electrical, chemical--on new Co- 
lonial “V” plastics is given on a series of 
mimeographed sheets issued by Colonial 
Allovs Co., Chemicals Div., Colonial Phila- 
delphia Bldg., Philadelphia, Pa. 


MAINnTENANCE—-The metallizing process 
spraying metal on machine parts as a 
maintenance procedure—and equipment for 
its application are described in the 16-page 
Bulletin 42A, published by Metallizing En- 
gineering Co., Inc., Long Island City, N. Y. 


GLOVES Information, including types 
available, on its electrician’s gloves made 
by the Anode process of liquid latex, is 
presented in a four-page Catalog Section 
9036, available on request to The B. F. 
Goodrich Co., Akron, Ohio. 


Live Lines—-A series of bulletins outlines 
and illustrates methods of handling single 
conductors, instructions for removing tie 
wires without loops, how to handle single 
ridge pin insulators and contains wire size 
data for selecting tools and clamps. These 
bulletins are part of Catalog 941 which 
may be obtained from Bodendieck Tool Co., 
325 East Main St., Taylorville, Il. 


Resistors—Essential data on over 122 
sizes in 18 standard types of fixed and 
variable resistors is given on a wall chart 
distributed by the International Resistance 
o., Philadelphia, Pa. Resistors are listed 
numerically according to wattage rating 
4 to 200 watts, 


SPRINGS Considerations in the design 
and manufacture of instrument springs, to- 
gether with certain operational information, 
is included in “Instrument Springs”, pub- 
lished by All-Weather Springs, 72 Wash- 
ington St., New York, N. Y. 


Combustion Controt—Electrically ac- | 


tuated combustion control regulators and 


systems are fully described in Bulletin 15 
of Brooke Engineering Co., 4517 Wayne 
Ave., PI iladelphia, Pa. Suggestions regard- 
ing contro! applications are included in the 
2-page booklet. 


Bat. Brarines Fundamental rules 
design for ball bearing mounting, pro- 
Portions and finish of bearing seats and 
bores. ommended shoulders, locating 
and cla } ping methods. use of split hous- 


ings, and several other subjects with nu- 


merous sketches are presented in a booklet 


“Detail; if Shaft and Housing Design Rel- 
ae to the Application of Ball Bearings.” 
Py of the 24-page publication may be 


ODtaine fe 4 
btained from New Departure Division 


General Motors Corp., Bristol, Conn. 
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@ Protection of electrical facilities from fire 
damage has become a military necessity. It calls 
for the same sort of foresight as protection of an 
ammunition dump near the front—industrial 
generalship! 


Cardox becomes the logical means, because it 
uses low temperature liquid CO2—“knocks out” fire 
immediately—leaves no damage by the extinguish- 
ing medium — limits damage to actual flame areas. 
Cardox Systems are engineered to fire conditions 
for engineered performance — cover large areas— 
offer high reserve capacity. 


Good executive judgment will recognize the 
urgent need for action— when serious hazards are 
getting by, from day to day, without complete cover- 
age. Take the first step now to “knock out” any 


ae Bo 


possible fire on your property by a timed, mass 
discharge of Cardox. Just write for Bulletin 572. 


stop 4” CARDOX CORPORATION 


Bell Building, Chicago, Illinois 
District Offices in New York + Detroit « Pittsburgh + Cleveland 
Kansas City + Atlanta + Sanfrancisco + Los Angeles 





NON-DAMAGING FIRE EXTINGUISHING SYSTEMS 
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W. C. Richardson Promoted 
by Indianapolis Power 


William C. Richardson, 
30-year record in the electric service of 
Indianapolis, has been honored by the 
board of directers of Indianapolis 
Power & Light Co. with advancement 


who has a 





to the first vice-presidency of the com- 
pany. 


He was one of the incorporators of 
the present company in 1926 and has 
served as treasurer and a director ever 
since incorporation. He also has been 
assistant secretary since 1930 and one 
of the company’s vice-presidents for 
more than six years. 

Mr. Richardson’s career in the public 
utility field started in 1912 when he be- 
came affiliated with a predecessor com- 
pany of Indianapolis Power & Light. 


> W. P. Dosson, chief testing engineer 
of the Hydro-Electric Power Commis- 
sion of Ontario, was elected president 
of the Dominion Council of Profes- 


sional Engineers at the recent annual 
meeting in St. John, N. B. Since 1914, 
when he joined the commission, Mr. 
Dobson has devoted himself largely to 
He is a 


research and standardization. 
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EWS ABOUT PEOPLE 


past-president of the Professional Engi- 
neers of Ontario, a former vice-president 
of the American Institute of Electrical 
Engineers, and is a member of the 
executive committee of the Canadian 
Engineering Standards Association. 


Howe Made Meter Division 
Head: Vaughen Retires 


Two appointments in the meter divi- 
sion of General Electric’s central sta- 
tion department have been announced 
by H. V. Erben, manager of the depart- 
ment. William F. Howe has been ap- 
pointed manager of the meter division, 
succeeding Frank G. Vaughen, who re- 
tired July 1. Richard Cutts, Jr. has 
been named assistant to Mr. Howe. Both 
Mr. Howe and Mr. Cutts will have their 
offices at the G. E. West Lynn ( Mass.) 
Works. ; 

Mr. Howe, a native of Leominster, 
Mass., was graduated from Worcester 
Polytechnic Institute in 1900 with a 
B.S. degree in electrical engineering. In 
July of that year he became a student 
engineer on “Test” at General Electric’s 
West Lynn Works and in 1901 was 
transferred to the company’s meter 
and switchboard department, Schenec- 
tady, to assume the duties of meter 
specialist. In 1909, Mr. Howe became 
assistant to Mr. Vaughen, then sales 
manager of the meter department. 
Fourteen years later he was promoted 
to general assistant in the meter divi- 
sion of the central station department 
at Schenectady, later becoming assis- 


tant manager. 
Mr. Cutts entered the employ of 


General Electric as an _ engineering 
assistant at the West Lynn Works im- 
mediately after graduation from the 
Massachusetts Institute of Technology 
in electrical engineering. In 1937 he 
became meter specialist of the New 
England district, with headquarters at 
Boston, and early this year was trans- 
ferred to the meter division of the 
G.E. central station department, West 
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W. F. Howe 


Lynn. Mr. Cutts is a member of the 
American Institute of Electrical Engi- 
neers and of the New England Asso- 
ciation of Meter Engineers. 

Mr. Vaughen, manager of the meter 
division since 1923, and widely known 
in the electrical industry, retired after 
more than 50 years with the company. 
He will continue to serve the division 
as a consultant with headquarters in 
Schenectady. Famous as “dean of the 





F. G. Vaughen 
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-o8 SWITCHING 


XO} A SAFETY 
SWITCH 





This is the original, standard ROTA 


Safety Switch. Open position. 


BULLETIN 6300 IMMEDIATELY 
AVAILABLE 


















ADDITIONAL 
———————————— 
Rota Safety Switch equipped with electrical in- 


terlock to prevent opening of Rota Switch until 
main power switch or breaker is opened. 


BULLETIN IN PREPARATION 





ADDITIONAL 
—$—$— > 


Rota Safety Switch equipped with 
cable terminator, furnished for all 
types of cables. Standard pothead 
compound is used as insulating filler. 
BULLETIN IN PREPARATION 


FEATURES: 


Dustproof due to glass enclosure 

Safe distance from live parts to ground 
Prevents operator from contact with live parts 
Switch position, visual and indicator 

Group operation of phases 


Hand or electric operation 
Handle, right or left hand 
Operated by direct or remote control ' 





Voltages 5 to 15 kv. amperes 200 to 1200 

Poles 2, 3, 4, etc. 

No live parts exposed in either open or closed position 
No barriers required. 


a tiie POWER EQUIPMENT CORPORATION 


oS ae eed eee ba Se Philadelphia, Pa. 









Easily mounted. 
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Your copy of 
the Klein Pock- 
et Tool Guide 
will be sent on 
request. 


That these men prefer Klein 
pliers and tools, Klein belts 
and safety straps, Klein grips 
and climbers, is high testi- 
mony to the high quality of 
this equipment that has been 
serving America since 1857. 

In the present emergency 
when tools and equipment are 


R étiabine poles—keeping 
power and communication 
lines open is no easy task at 
best. Under war-time emer- 
gencies the job of the nation’s 
linemen becomes increasingly 
tough. 

But his knowledge and skill 
—his experience—the equip- 





ASK ment he uses arethe country’s growing scarce, Kleins are 
YOUR guarantee the job he does will proving their value in the 
SUPPLIER be well done. years of service they give. 








Foreign Distributor: International Standard Electric Corp., New York 


Mathias 1.48 | eS 


Established 1857 
M ON T ee oe te ee 
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meter men,” Mr. Vaughen began his 
career at 17 when he left Baltimore. 
Md., his birthplace, to become a meter 
tester for the Thomson-Houston Elec- 
trie Co., one of the parent companies 
of G. E., at West Lynn, Mass. This was 
in 1891. 

He has been 
ever since. Mr. 


identified with meters 
Vaughen was given a 
gold-plated watt-hour meter, the 21,- 
555.778th watthour meter made by 
G. E., last year in recognition of his 
more than a half century of service. 
and also received a 50-year certificate 
from the National Electrical Manufac- 
turers Association, both presented at a 
banquet given in his honor at Swamp- 
scott, Mass. during the meter commit- 
tee meetings of the Edison Electric 
Institute and the Association of Edison 
Illuminating Companies. 


> Rosert J. O'CONNELL, formerly cus- 
tomer service representative for the 
Arkansas Power & Light Co. at Searcy. 
has been named division sales manager 
for the southeast division with head- 
quarters at McGehee. Mr. O’Connell 
has been a member of the sales depart- 
ment staff since 1938. 


> Henry G. Dootey, 
tor of ELectricaL Worip since 1935. 
has been commissioned a_lieutenant- 
commander in the U. S. Naval Reserve 
and has been assigned to active duty at 
a southern submarine base. Before 
assuming his editorial duties in New 
York Mr. Dooley had been connected 
with the executive department of the 
Florida Power & Light Co. and earlier 
in his career with Stone & Webster, Inc. 


an associate edi- 


P Wittiam L. Hoos, for the past ten 
years manager of the lighting exhibit 


of the Electrical Association of Phila- 
delphia, has been appointed assistant 
to the president of the Council of Elec 
tric Operating Companies. Mr. Hoos 
will serve in the Washington office of 
the council with President Tom P. 
Walker. A graduate of the Friends 
School System, Mr. Hoos first was em- 
ployed in the sales department of the 
Westinghouse Electric & Manufactur 
ing Co. from 1911 to 1932, when he be- 
came manager of the Philadelphia ex- 
hibit. 


PW. Cutten Morais, vice-president o! 


Consolidated Edison Co., has retired 


after serving system companies for 46 
years. He was relieved of administra- 


1940, but was retained 
by the company to act as a consultant! 
on special assignments, and has served 
for the past year and a half as chair- 
man of the System Defense Committee. 
Because of his keen interest and expe: 
rience in co-ordinating the companies 
defense activfties he has signified his 


tive duties in 
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willingness to continue to assist the 
company in matters related to the war 
and defense situation. Mr. Morris was 
employed by the New York and East 
River Gas Co. and the New Amsterdam 
Gas Co. in 1896, a few months after his 
graduation from Stevens Institute of 
Technology as a mechanical engineer. 
He served for a number of years in 
engineering and executive capacities 
with the Consolidated Gas, Astoria 
Light, Heat & Power and the New York 
& Queens Gas companies. On the 
merger of the various gas and electric 
companies into the Consolidated Edi- 
son Co. in 1936 he continued as a vice- 
president. 


> J. C. Cavin, who until recently was 
division sales manager for the Missis- 
sippi Power & Light Co. in the Green- 
ville area, has been transferred to 
Cleveland, where he now occupies the 
position of manager of the company’s 
northern division. Mr. Cavin succeeds 
CiypeE V. Hussey, now with the Arkan- 
sas Power & Light Co. in Pine Bluff. 


> W. H. Hotcomps, formerly vice-presi- 
dent and general manager of the Pelton 
Water Wheel Co., San _ Francisco, 
Calif., has been appointed assistant to 
the executive vice-president of the Bald- 
win Locomotive Works. Mr. Holcomb 
started with the Pelton Water Wheel 
Co., a subsidiary of the Baldwin Loco- 
motive Works, in 1919 as sales engi- 
neer. Later he was successively man- 
ager of the pump department, sales 
manager, vice-president and sales man- 
ager and since 1939 vice-president and 
general manager. 


> Frank A. HANSEN, regional illuminat- 
ing engineer of the Ninth Regional Of- 
fice of Civilian Defense, received the 
honorary degree of master of science 
from the University of Southern Cali- 
fornia at its recent annual commence- 
ment exercises in the Los Angeles 
Coliseum. Mr. Hansen has been promi- 
nent in western lighting circles for 
many years. He founded and is the 
managing director of the Western In- 
stitute of Light and Vision and is a 
regional vice-president of the Iluminat- 
ing Engineering Society. In his present 
position he supervises all illumination 
activities relating to civilian defense. 


> H. C. Mapsen has been appointed 
manager of technical employment and 
training for the Westinghouse Electric 
& Manufacturing Co. to succeed Major 
J. H. Betknap, who has entered the 
\rmy air service as a member of a 
permanent board in charge of the re- 
cruitment and placement of young of- 
ficers. Mr. Madsen has been connected 
with the Westinghouse organization 
since 1936. In his new position he will 
direct the recruitment and training of 
college seniors who enter Westinghouse 
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INSTRUCTION BODIES 
are doing their part 
/ to keep the lines open 






















The important but little dramatized part public utilities 
are playing in the battle of production is vital. The 
productiveness of every factory, the comfort of every 
home, depend on the constant maintenance of power 
and light services, on keeping communication lines open. 


Here American bodies for motor 
vehicles are doing stalwart work. 
American all-steel bodies, scien- 
tifically designed, strong, light- 
weight, get to the job quicker, 
require less fuel, are easier on the 
tires, provide greater comfort and 
safety for the crews, and enable 
them to work more efficiently. 


na Oia 


THE 
COACH & BODY CO. 


WOODLAND AVE. AT E. 93rd. ST., CLEVELAND, OHIO 


PUBLIC UTILITIES EQUIPMENT FOR MOTOR VEHICLES 
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WHEN A MAN 
MUST REMEMBER... 


76 slay Ula 


Fourteen inches back of that barrier runs a high ten- 
sion bus. Let a man forget to trip the controlling oil 
switch before opening that protecting door and he’d 
never forget again. But with this barrier, he can’t 
forget. 


To open the door equipped with a Bendix-Cory Type 
B-1496 Interlock he must have the key. And to release 
that key from its present location, he must open the line 
oil switch. Then, and only then, can he get at that bus. 


Bendix-Cory Interlocks are built in dozens of types 
and designs to guard against the kind of habit or 
memory failure that means fatality. Write us for spe- 
cific suggestions on the form of Interlock best suited to 
meet your current problems of protection. 


MARINE DIVISION 


PSE e eT 


1 Hanson Place, Brooklyn, New York 
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through its graduate student course. 
He also is responsible for the employ- 
ment of technical personnel and fo: 
the scholarship activities of the com 
pany. 


> F. C. Horsrorp, who has been con- 
nected with W. T. Henley’s Telegraph 
Works Company, Ltd., Dorking, Surrey, 
England, since 1911, has been appointed 
engineering sales superintendent. For 
the past 20 years Mr. Horsford has 
served as engineering sales representa- 
tive for the London district. F. V. Vas- 
SIERE, who entered the company’s serv- 
ice in 1924, has been appointed an 
assistant sales manager to succeed the 


late A. T. Crowe. 


> G. U. Stewart, formerly auditor of 
the Philadelphia Electric Co. system, 
has been appointed assistant to the 
vice-president in charge of finance and 
accounting. Mr, Stewart has been in 
the service of the Philadelphia utility 
since 1919. He is a native of Boston, 
Mass., and was graduated as an elec- 
trical engineer from the Massachusetts 
Institute of Technology. Before joining 
the Philadelphia Electric Co. he was 
employed as an engineer by a New 
England firm of consulting engineers. 


OBITUARY 
Samuel B. Tuell 


Samuel B. Tuell, an executive of En- 
gineers Public Service Co. and Engi- 
neers Public Service Co., Inc., since 
1934, died on July 3 at his home in 
New York, after a short illness. He was 
61 years of age. 

Mr. Tuell entered upon his career in 
the public utility field shortly after 
graduation from the Massachusetts In- 
stitute of Technology in 1902, when he 
became identified with Stone & Web- 
ster at Boston. Subsequently he served 
as superintendent of Terre Haute Trac- 
tion & Light Co., manager of Key West 
Electric Co., Key West, Fla., and of 
Blackstone Valley Gas & Electric Co., 
Pawtucket, R. I., and as manager of 
the Houghton County Electric Co., 
Houghton, Mich. 

In 1925 he became Middle West dis- 
trict manager for Stone & Webster. su- 
pervising Mississippi River Power Co., 
Keokuk Electric Co., Fort Madison 
Electric Co., Paducah Electric Co., Dal- 
las City Light Co., Houghton County 
Electric Co., Western United Gas & 
Electric Co. and Western Public Serv- 
ice Co., northern division. 

One year later he was made vice- 
president of Engineers Public Service 
Co. and Engineers Public Service o., 
Inc., and from 1930 to 1934 he served 
as president of General Public Service 
Corp. 
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Frank G. Frost 


Frank G. Frost, general superinten- 
dent of the electrical division of the 
New Orleans Public Service, Inc., died 
on July 1, in his seventy-first year. He 
had been ill since May, when he suffered 
a heart attack in his office. 

A native of Mattoon, Ill., Mr. Frost 
was graduated with a mechanical engi- 
neering degree from the University of 
Illinois. He went to New Orleans in 





1918 from Houston, Tex., where he was 
general superintendent of the Houston 
Lighting & Power Co. 

Mr. Frost was a past-president of the 
Electrical Association of New Orleans 
and the Louisiana Engineering Society 
and had been chairman of the local 


chapter of the A.I.E.E. 


> Witty ALrorp, widely known Ala- 
bama industrialist and formerly secre- 
tary-treasurer of the Alabama Power 
Co., died at his country home near 
Columbia, Ala., on June 9, after a long 
illness. He was 68 years old. In 1894 
he entered the business world at Shef- 
field and was identified with steel and 
pipe industries there, in Birmingham 


and at Gadsden for many years. At the | 


time Alabama Power Co. began its 
period of growth and development, he 
was employed as an accountant and 
advanced to the position of assistant 
treasurer in 1912 and secretary in 1913. 
From 1914 through 1918 he served as 
secretary-treasurer of the company. In 
1919 he left the utility company to de- 
vote his time to the National Pipe & 


Foundry Co. of Attalla, which he | 


founded and of which he was presi- 
dent. He was connected with several 
other Alabama industries and while 
retaining interests in those firms, he 
Spent the last few years of his life at 
his home near Columbia, where he had 
large planting interests. 
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How Pyrex Insulators save man power 


O argument about the vital impor- 
N tance of saving man power these 
days! Time is money—and you save both 
when you use “Pyrex’’ Suspension units. 
Assembled strings of “‘Pyrex’’ Suspen- 
sion Insulators come ready-to-hang in 
patented hinged crates that make your 
lineman’s work easier, safer, and speed- 
ier. Here’s all he has to do: Hoist the 
crated string up the pole. . . attach the 
cap of the top insulator to the pin... 
snip two banding wires to release the 
crate... then lower the crate. No unpro- 
tected, wriggling, dangling strings when 
you use these conveniently crated “Pyrex” 
Insulators. 


But that’s not all. High M & E strength 
of “Pyrex” Insulators usually makes 
double stringing unnecessary. And trou- 
ble-shooting is easier. No need to climb 
the pole to search for hidden cracks or 





Re ee Ge ae 


Insulators 


breaks. If a “‘Pyrex’”’ Insulator is hit with 
stones or rifle fire, the skirt is dropped, 
and the hub, plainly visible from the 
ground, holds securely until replacement 
is made. 


LOW Cost... There’s a price advantage, 
too. “Pyrex’’ Suspension Insulators are 
8% to 21% lower than competitive 
units, with one-price-to-all and no fa- 
vorites. 


If you are interested in saving man 
power, reducing initial cost, and at the 
same time getting insulators whose high 
dielectric and load strength, unusual arc 
resistance and weathering qualities make 
them tops in long-time performance— 
then Pyrex brand Glass is your answer. 
Mail coupon today for free booklet “The 
Dielectric Strength of Glass.”’ 


Corning Glass Works 

Insulation Division 

Corning, N. Y. 

Please send me my FREE copy of 
“The Dielectric Strength of Glass.”’ 









Name 
Firm 
Address 


City and State 


Se eee eee ean aeeaeaeneanar 
eeewe we ee eee wee eesewes 


*PYREX” is a registered trade-mark and indicates manufacture by Corning Glass Works 
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Urges Planning 
for Post-War Jobs 


The unemployment period following 
cessation of present hostilities will be 
but a short transitional phase from war 
to peacetime production if post-war 
planning is well done, David C. Prince, 
vice-president of General Electric Co., 
stated before the closing general session 
of the National Industrial Advertisers’ 
Association, which met recently in At- 
lantic City. Mr. Prince predicted an 
over-all shrinkage of 20 percent in 
manufacturing employment when the 
present war production program ends, 
but declared that proper planning 
should result in absorption quickly into 
fields relating to increased construc- 
tion and sales effort. 

War portfolios were submitted by 
118 firms and 24 in three divisions were 
honored with awards. In the first divi- 
sion, for industrial advertising for the 
War Production Board and government 
agency assistance programs, an award 
went to Blaw-Knox Co., Pittsburgh. In 
the second division, for industrial ad- 
vertising for today’s war effort, an 
award went to Okonite Co., Passaic, 
N. J. In the third division, on “indus- 
trial advertising for the post-war 
period,” Ajax Electrothermic Corp., 
New York, was cited. 

Herbert Mercready, sales manager of the 
Magnus Corp., Garwood, N. J., was elected 
president of the association. He had been 
acting president in the place of W. D. Mur- 
phy, now in the Navy. Vice-presidents 
elected included W. H. Cordes, American 
Steel & Wire Co., Cleveland; A. H. Neher, 
Century Electric Co., St. Louis; Robert J. 
Barbour, Bakelite Corp., New York; J. A. 
M. Galilee, Canadian Westinghouse, Ltd., 
Hamilton, Ont.; H. S. Schuler, Westing- 


house Electric & Manufacturing Co., San 
Francisco. 


Change in Name Proposed 


At a special meeting called for July 
21 stockholders of Hygrade Sylvania 
Corp, will vote on a change in the cor- 
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ANUFACTURING -MARKETS 


porate name to Sylvania Products, Inc. 
The change has already been approved 
by the officers and directors of the com- 
pany. It will not affect basic operations 
or policies, but is described as a step in 
the company’s long-term program in 
preparation for post-war developments. 


Recruit Technical Staff 
for War Operations 


Crosley Corp. is recruiting from its 
nationwide distributor organization the 
services of technically trained members 
to utilize in its war production opera- 
tions. 


In an effort to keep together its dis- 
tributor organization and to man the 
rapidly expanding war production activ- 
ities of the company, J. H. Rasmussen, 
manager of Crosley’s appliance division, 
has made an appeal to all Crosley dis- 
tributors to have all technical men in 
their organization who can be spared 
and who can qualify for positions with 
Crosley as draftsmen, expediters, pro- 
duction men, engineers and inspectors 
to apply for such work. 

Mr. Rasmussen said: “We want to 
keep in the Crosley organization all of 
the people we can. When this emergency 
is over these people will be available 
to us for our over-all Crosley program.” 


ie 


WAR PRODUCTION CONFEREES—Members of electrical panel discussing material and 


power conservation problems at Boston recently, under WPB auspices. Points stressed in- 
cluded importance of earlier applications for increased power supply from utilities: speci- 
fication of 208-volt motors for networks; training girls to handle electrical assemblies in 
lighter manufacturing: reducing transit loads through staggered hours; reallocation of 
underloaded transformers; the value of flexible industrial wiring systems; power-factor 
correction: electric welding controls and salvage of materials. In row one (I. to r.) E. 5. 
Gunn, G.E.; E. W. Davis, Simplex Wire (chairman); A. F. Metzger, G.E.; H. E, Murphy. 
Stone & Webster (secretary). Row two—R. W. Adams, G.E.; C. A. Corney, Boston Edison: 
F. R. Benedict, Westinghouse: H. B. Richmond, General Radio, and W. H. Colburn, 
Boston Edison 
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Manufacturers Make 
Sales Assignments 


Electrical manufacturers have re- 
cently announced the following assign- 
ments to their sales staffs: 

Electrical Engineers Equipment Co., Chi- 
cago, has appointed H. B. Squires Co., San 
Francisco, to represent them in northern 
California and Nevada. 

Trumbull Electric Manufacturing Co., 
Plainville, Conn., has appointed H. S. Far- 
milo field representative with headquarters 
in Baltimore, Md., where he will work 
with William J. Batchler. 


Westinghouse to Expand 
Porcelain Department 


To increase production by 30 per- 
cent, construction of two new buildings 
is under way for the porcelain depart- 
ment of the Westinghouse Electric & 
Manufacturing Co. 

William F. Bailey, recently appointed 
manager of the department, stated that 
this expansion is necessary now be- 
cause the manufacture of many new 
products, including war essentials, has 
been undertaken. “We are also look- 
ing ahead,” Mr. Bailey said, “to the 
end of the war as a time when we 
will maintain high production schedules 
through the substitution of porcelain 
in many articles now made of plastic 
and metals. rv 


Simplex Issues Booklet 
on Critical Materials 


Simplex Wire & Cable Co., Cam- 
bridge, Mass., is distributing a 16-page 
folder reviewing the present status and 
outlook for critical materials used in 
cable and wire manufacture, emphasiz- 
ing the slogan, “Wear it out,” “Make 
it do,” “Do without,” and commenting 
on the situation in copper, rubber, tin, 
lead, steel and jute. 

Restrictions upon the use of critical 
materials have further stimulated Sim- 
plex research activity, in which so much 
pioneer work has been done in such 
fields as the use of plantation rubber, 
accelerators and antioxidants, depro- 
teinization of rubber and use of pre- 
vulcanized liquid latex for insulation. 
Under certain operating conditions the 
folder states, varnished cambric cables 
are a very satisfactory substitute for 
tubber insulated types. 


Opens Providence Plant 


Cornell-Dubilier Electric Corp. has 
announced the opening of a plant in 
Providence, R. I., which eventually will 
employ 800 to 1,000 persons, mostly 
women. Operations are under way. 
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Equip hot line crews 


while revenues are up and 
expansions are limited - - - 
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CENTRALIA, MISSOURI. 
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The present limitations on line construction and the increased 
kilowatt consumption in most areas presents a real opportunity for 


utilities on the alert. 


There could be no better time for investment in Tips Hot Line 
Tools for maintenance crews. 


Loop circuits that aren’t already in are “out” for the duration, 
yet, service must be more continuous than ever before. Defense indus- 
tries cannot tolerate interruptions. Other interruptions are costly and 
unnecessary. Cross arm and insulator changes or complete pole 
changes are a cinch for the modern maintenance crew equipped with 
Tips Tools. They can usually do the job in less time than it takes to 
obtain clearances, ground the line, and do the work cold, and a single 


job will often pay for the tools used. 


Turn through the pages of your Tips Tool Catalog and see for 
yourself that hot line work is reduced to its simplest, safest form when 
crews are equipped with Tips Tools. Confer with your. maintenance 
men and order additional equipment today while revenues are up. 


Tips Tools are still available at no 
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SPEED 


CONSTRUCTION 
and EXPANSION 
of PLANT FACILITIES 





RELIABLE CABLE GRIPS 


For Pulling in 


Wires and Cable 






These grips can 
be installed 
quickly and pull 
cables depend- 
ably. They do not let go halfway 
through a duct because the wires 
pull with evenly distributed load. 
Eight different styles — all sup- 


plied in a full range of sizes. 
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Field Reports on Business 





Demand for a wide variety of electrical equipment for industrial uses continues 


at extremely high levels. 


Manufacturers are finding it difficult to keep pace 


with orders and extended delivery dates are prevalent. Retail sales continue 


their downward trend. 


NEW YORK 


Retail sales during the past week con- 
tinued their downward trend in compari- 
son with the corresponding week a year 
ago. Department store sales, according to 
the Federal Reserve Board, were off 8 per- 
cent for the week on a country-wide basis 
and 9 percent for the New York area. For 
the four-week period, however, sales regis- 
ter a 1 percent increase over the month’s 
figures for the year previous. 

Stock prices, which had shown gains 
with the Coral Sea and Midway news, 
surprisingly continued to advance despite 
the news of the critical situation in Libya. 
First official figures on U. S. production 
of war materials is thought to have had 
its firming effect on the securities markets. 

Engineering construction volume for the 
week totaled $217,823,000, a gain of 37 
percent over the preceding week, accord- 
ing to Engineering News-Record. The cur- 
rent week’s construction brings the 1942 
volume to $5,123,117,000, a gain of 76 per- 
cent over the 27-week period in 1941. 
Private work, $361,651,000, is 51144 percent 
below a year ago, but public construction 
is up 120 percent as a result of the 200 
percent increase in federal work. Inci- 
dentally, as an indication of the trend, 
construction for the month of June reached 


$968,938,000, the second highest total in 
the country’s history and tops for any 
June on record. Over 96 percent of the 


June work was for public construction, 
eclipsing last year’s mark by 89 percent. 


PACIFIC COAST 


Priority for railroad freight is being dis- 
cussed as a possibility, though so far, de- 
spite tremendous freight and passenger 
increase to coast ports, there has been no 
serious congestion. 

Housing awards grow larger, necessarily, 
as recently completed plants are occupied 
and include a $6,250,000 award for 1,600 
units in Tacoma, 2,000 units each in Van- 
couver, Wash.; Portland and San Pedro, 
averaging $4,000,000 each, and projected 
$10,000,000 to service new _ shipyards. 
Outstanding camp and base construction 
averages $10,000,000 each for Spokane sup- 
San Francisco Marine Corps 
facilities, Utah ordnance depot and a 
Pacific Island base. Sierra lumber mills 
have been busy supplying material for Jap 
relocation centers and quarters for 10,000 
are to be built near Alhambra, Utah. 
Hospital construction, with its unusually 
high electrical proportion, includes a 
$-,250,000 naval hospital in Riverside 
County, Calif., $3,000,000 army hospitals 
near Spokane and Salt Lake City; a 1,500 
bed $4,000,000 army hospital near Santa 
Fe; and considerable additions to several 
county hospitals in various western states. 

Burbank, in southern California, area is 
planning a 10,000-kva. increase to its gen- 
erating plant, helped by a $900,000 gov- 
ernment allocation. Westinghouse’s bid of 
19 cents per gallon in tank cars was low 
for city of Le- Angeles annual require- 
ments of switch wad transformer oil. 

Varied orders include $20,000 capacitors, 
$85,000 switchgear and $25,000 of blower 
motors and controls for different switch- 
yards, a 500-hp. motor and $20,000 trans- 
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formers for an aluminum plant agd a $15,- 

000 motor-generator set for a drydock. Gov- 
ernment machinery bids are temporarily 
small, typical being Westinghouse’s low 
bid of $11,779 for a 3,000-kva. transformer 
for Bonneville system. 


CHICAGO 


The demand for a wide variety of elec- 
trical equipment for industrial uses con- 
tinues at extremely high levels. Only the 
inability of manufacturers to make the 
equipment rapidly enough keeps sales 
from mounting higher and higher. Manu- 
facturers’ representatives report many an 
order lost because of extended delivery 
dates. With increasing production of war 
equipment using electrical apparatus and 
the large volume of new plant construc- 
tion in progress, there is no immediate re- 
lief from the present situation in sight. 

However, upon completion of most of 
the industrial plants by late this year or 
early next year the urgent need for heavy 
equipment will undoubtedly decline. Build- 
ing permits in this area last month de- 
crease 58 percent from a year ago. Residen- 
tial building is way off except for several 
sizable defense housing projects, all in 
the $5,000 or under class. Most of these 
are outside the city where code restrictions 
are not so rigid. 

The number of electrical permits issued 
in Chicago during May declined from 
5,802 in May 1942 to 4,077. In June 2,886 
additional outlets and 7,163 convenience 
outlets were installed, as compared with 
3,484 additional outlets and 10,195 con- 
venience outlets during May. During June 
1941 the figures were 4,110 and 11,857, 


respectively. 


NEW ENGLAND 


New England industries are bending 
every effort to step up production in ac- 
cordance with Washington requests to 
utilize all available agencies for increasing 
war material output. Small material de- 
liveries and bookings of switch and con- 
trol apparatus are moving steadily, notably 
in the machine tool trade. 

Production peaks are being reached in 
prominent plants in this area; machine 
tool builders in Vermont and Rhode Island 
are operating at all-time records, and new 
production marks have been set by several 
Bay State industries. 

Demand for industrial electric pumping 
units has quickened at the prospect of 
water shortages in several centers. Navy 
demands for wire and cable are urgent; 
a number of traffic signal orders have been 
placed for use on highways near Army 
training camps; inquiries for electric fans 
picked up during the past fortnight; 
Colonial Theatre in Boston has installed 4 
new cooling system; dimout regulations 
along the East coast have stimulated the 
sale of shaded lamps and fittings; Museum 
of Fine Arts, Boston, is one of several 
public buildings that has installed shaded 
guide lamps for interior use during dim- 
outs. 

Wiring contracts for district circuit ex- 
tension in Greater Boston industrial plants 
are in fair amount. Two traffic circles in 
the Fenway district of Boston will require 
new street lighting for traffic control. 
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Sales Opportunities 


CALIFORNIA—Bureau of Power and 
Light, 207 South Broadway, Los Angeles, 
has authorized extensions in steel tower 
transmission line in El Monte district, 
estimated to cost over $85,000. Work will 
begin soon. 


PENNSYLVANIA—War Department, Wash- 
ington, D. C., has plans under way for new 
military cantonment in Western Pennsy]- 
vania. Complete electrical equipment and 
facilities will be installed for industrial 
and residential service. A power sub- 
station is planned. Cost estimated over 
$3,000,000. Gannett, Eastman & Fleming, 
Harrisburg, are architects and engineers. 
U. S. District Engineer Office, New Post 
Office Building, Pittsburgh, will supervise 
project. 


Missouri—Municipal Light Department, 
Independence, plans extensions and im- 
provements in electrical distribution sys- 
tem, including power substations, with 
installation of transformers, switchgear and 
accessory equipment. Application has 
been filed for a priority rating. Black & 
Veatch, 4706 Broadway, Kansas City, are 
consulting engineers. 


Missournr—Pratt & Whitney Division, 
United Aircraft Corp., East Hartford, 
Conn., manufacturer ef airplane engines 
and parts, will begin work soon on new 
plant to occupy a 240-acre tract in Mis- 
souri, for aircraft engine production for 
government. It will comprise a series of 
large one and multi-story buildings, with 
complete industrial electrical equipment. 
A main power substation is planned, with 
several auxiliary transformer _ stations. 
Cost estimated close to $75,000,000, with 
financing through Defense Plant Corpora- 
tion. Albert Kahn Associated Archi- 
tects & Engineers, Inc., New Center Build- 
ing, Detroit, Mich., is ‘architect and 
engineer. 


New YorK—U. S. Engineer Office, 120 
Broadway, New York, plans new power 
plant for service at government develop- 
ment in northern New York. Cost reported 
over $1,000,000. Backus, Crane & Love, 
360 Delaware Avenue, Buffalo, are archi- 
tects. 


Massacuusetts—Boston Edison Co., 
Boston, plans installation of underground 
conduit lines in connection with new power 
substation at Charlestown. Work on pro- 
ject will begin soon. Cost estimated about 
$230,000. Jackson & Moreland, Park 
Square Building, Boston, are architects. 


TeNNESSEE—War Department, Washing- 
ton, D. C., has authorized construction of 
new air force training school. Complete 
electrical equipment and facilities will be 
installed for industrial, airfield and resi- 
dential service. A power substation is 
planned. Cost estimated over $3,000,000. 
U. S. District Engineer Office, Nashville, 
will supervise project. 


lnano—City Council, Lewiston, plans 
early call for bids for airport lighting sys- 
tem, including about 18,000 lin. ft. of con- 
duit, 15,000 lin. ft. of electrical cable, 17,700 
lin. ft. of copper wire, 80 contact, range 
and beacon lighting units, control equip- 
ment and other apparatus. W. P. Hughes 
18 city engineer. 


PENNSYLVANIA—United Engineering & 
Foundry Co., First National Bank Build- 
ing. Pittsburgh, manufacturer of rolling 
mill equipment, rolls and other heavy ma- 
chinery, will begin superstructure soon for 
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How to confine fire damage to point-of- 
rupture... kill flame and control glow 


It's flame that does the damage to rotating 
electrical equipment. That's your first fire- 
fighting job. Nevertheless glowing embers 
of insulation must be controlled until the 
machine stops rotating. The fact is that, if 
glow is unchecked, embers may flare up 
at any instant. 


Diagram shows how a Built-in Kidde extin- 
guishing system kills flame in time to stop 
damage. At first sign of fire, Kidde noz- 
zles flood entire machine and ducts with 
carbon dioxide gas. Fast-spreading Kidde 


CYLINDER 
RELEASE 


INITIAL J 
OISCHARGE 


INITIAL 





gas spreads into every inch of space, kills 
flame instantly. Kidde carbon dioxide is one 
of fastest of all known extinguishing agents. 
Moreover, it is harmless to equipment. 


Fire Control Lasts 30 Minutes 


On a 30,000 K.V.A. generator a 12-cylinder 
Kidde System is used. Five cylinders kill 
flame during first few seconds. Seven re- 
maining cylinders discharge for 30 minutes 
until machine runs down. This continuing 
concentration of carbon dioxide completely 
kills all carbonaceous “glow”. 


Manual Or Automatic 


Differential relays or thermostats 
automatically release Kidde gas, 
shut off machine, at first sign of 
fire, or emergency manual con- 
trols snap the system into action 
when detectors indicate fire. 
Best practice combines both 
types of controls. 


EXPLANATION — Extinguisher 
nozzles, located in intake duct 
near underside of rotor, flood 
machine with carbon dioxide 
gas, kill flame instantly. De- 
layed discharge nozzles dis- 
tribute sufficient gas to control 
glow during run-down period. 


Walter Kidde & Company 


Incorporated 


728 West Street 
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Sturd-E Reels ar 


Resweaes steel construction 
>." Service life, value 
and ease of 2 oa ae 
ae use, they are un- 
a Sturd-E Take-Up Reel 
a oe for ease in trans 
ng. steel construction 
Porting. ucti 
ete welded throughout 
dds value that is unequalled 
The Sturd-E Pp 
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Specify Sturd-E 
Service—to obtain 
value and utility. 


STURDF Toots 


a TRUE EMPER 
ROOUCT 


Reels for all 
the tops in 


Sturd-E all steel 
welded Pay-out Reel 


JOSLYN MFG. & SUPPLY COMPANY 
Executive Offices 
20 Nerth Wacker Drive © Chicago, Illinois 


Branches and Warehouses with Complete Stocks in 
Principal Cities of the United Stotes 
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| installation of 


new plant in western Pennsylvania, for 
production for government. It will com- 
prise three main one and multi-story shops, 
with complete electrical operating facili- 
ties. Cost estimated close to $4,000,000. 


Wisconstn—Wisconsin Electric Power 
Co., Milwaukee, has submitted low bid for 
installation of power substation for Wis- 
consin National Guard, Camp Douglas, 
and is scheduled to secure award. 


SoutH Dakota — War 
Washington, D. C., has authorized new 
military cantonment in South Dakota. 
Complete electrical equipment and facili- 
ties will be installed for industrial and 
residential service. A main power sub- 
station will be built and several smaller 
transformer stations. Cost estimated over 
$3,000,000. Hugill & Blatsurwick, Sioux 
Falls, are architects and engineers. U. S. 
District Engineer Office, Fort Peck, Mont., 
will supervise project. 


Department, 


LouistaNA—-Municipal Light and Water 
Department, Alexandria, plans improve- 
ments in municipal power plant, including 
three new superheaters and accessories, 
cooling tower and auxiliary equipment. 
Early purchase of apparatus is scheduled. 


MicuicAN—Detroit Edison Co., Detroit, 
plans further expansion in Marysville 
steam-electric generating station, where 
work is now under way on installation of 
new 75,000-kw. turbine-generator unit and 
auxiliary equipment, scheduled to be 
ready for service early next year. Immedi- 
ately following, another generating unit of 
like rating will be installed, to be com- 
pleted by close of 1943. Company has con- 
tracted for large additional power load in 
that area and will make extensions in 
transmission and distributing lines for this 
service in near future, including power 
substations and other operating facilities. 


TENNESSEE—Tennessee Eastman Corp., 
Kingsport, manufacturer of acetate rayon 
products, staple fiber, etc., has contracted 
with government for construction and 
operation of new mill in Tennessee, con- 
sisting of several large processing and pro- 
duction units, with power substation and 
complete electrical operating facilities. 
Cost estimated over $3,000,000. U. S. 
District Engineer Office, Kingsport, will 
supervise project. 


District OF CoL_umBiA—Potomac Elec- 
tric Power Co., Washington, is arranging 
fund of about $3,000,000, through sale of 
stock, proceeds to be used for expansion 
and improvements in steam-electric power 
plant, where work is now under way on 
equipment for increased 
capacity; also for expansion in transmis- 
sion and distribution lines, power sub- 
stations and other operating facilities. 


KansaAs—War Department, Washington, 
D. C., has authorized construction of new 
air force training school in Kansas. Com- 
plete electrical equipment and _ facilities 
will be installed for industrial, airfield and 
residential service. A power substation is 
planned. Cost estimated in excess of 
$3,000,000. Black & Veatch, 4706 Broad- 
way, Kansas City, Mo., are architects and 
engineers. U. S. District Engineer Office, 
Tulsa, Okla., will supervise project. 


lowa—Grundy County Rural Electric 
Cooperative, Grundy Center, plans exten- 
sions in primary lines, totaling about 
miles, in connection with acquisition of 
power plant and distribution system of 
lowa Utilities Co., at Lineville and in 
part of Mercer County, Mo. Fund of 
$118,000 has been secured through REA 


for project. 
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$ $$$ $ $ 
Thousand of Dollars 
are saved yearly 


with the 


STAR 
METER SEAL 


FOR TYPE 
CS METERS 


An all PORCELAIN cap that must 
be destroyed to be removed. A sure 
trap for the power thief. 


e 


PORCE OMPANY 


51 Muirhead Ave. Trenton, N. J. 
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Stewart Non-Climbable Chain Link Wire 
Fences provide unfailing protection against 
unwarranted trespass. Don’t take chances 
—you need Stewart protection NOW! 
Write, wire or phone Hemlock 1985. Cata- 
log I-41 will be sent on request. Stewart 
maintains sales and erection offices in all 
principal cities. 

The Stewart Iron Works Co., Inc. 
966 Stewart Block Cincinnati, Ohio 

"Fence Builders to America Since 1886" 
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THE STRENGTH 
AND RUGGEDNESS 
TO ENDURE 


STRENGTH to support the pole struc- 
ture under maximum ice and wind load- 
ing... RUGGEDNESS to withstand 
the punishment incurred in construc- 
tion and service.... DURABILITY 
that outlasts the normal life of the 
line.... are combined---with important 
ECONOMY---in @rapo Galvanized 
Steel Strand. 


Each size and grade develops the full tensile 
strength of the steel in cross section. The 


heavy, ductile, tightly-bonded zinc coating--- 
applied by the famous @rapo Galvanizing 
Process---provides 
corrosion. 


lasting protection against 


There is a size and 
grade of Crapo Gal- 
vanized Steel Strand 
for every practical 
need. Consult the 
distributor of Crapo 
Galvanized Products 
near you or write 
direct for further in- 
formation! 





INDIANA 
STEEL & WIRE CO. 


MUNCIE, INDIANA 
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REA Allotments 
Total $10,000,200 


In announcing new allotments total- 
ling $10,000,200, Rural Electrification 
Administrator Harry E. Slattery pointed 
out that, as with earlier allotments, no 
new construction will be undertaken 
except in accordance with authoriza- 
tion or regulation of the War Produc- 
tion Board. 

The largest single allotment is $4,- 
275,000 to the Sho-Me Power Coop- 
erative of Columbia, Missouri, which 
when the war is over will bring the 
advantages of central station electricity 
to more than five thousand Ozark farm- 
ers. Of this sum approximately $2,- 
500,000 will be expended immediately 
to finance the purchase of Missouri 
Electric Power Company. 

The following allotments in South 
Central Texas, totalling $1,999,000, 
will permit the building of 1,200 miles 
of new distribution lines in the post- 
war period, as well as provide funds 
for the purchase and rehabilitation of 
rural distribution lines in the area which 
the cooperatives are now partially serv- 
ing: Guadalupe Valley Electric Co- 
operative, $688,000; Medina Electric 
Cooperative, Inc., $509,000; Karnes 
Electric Cooperative, Inc., $417,000; 
Bandera Electric Cooperative, Inc., 
$385,000. 

Among the other allotments are the 
following: 

CatirorntA—Mountain Empire Electric 
Cooperative, Inc., Campo, L. N. Miller, 
supt., $18,000, to permit extension of 
service to a military unit and to complete 


a section of the system. 


CoLorapo—Southeast Colorado Power 


Assn., La Junta, E. G. Rash, mgr., $35,000 


for construction and rephasing of line to 
serve military unit. 

FLoripa—Clay Electric Cooperative Assn., 
Inc., Keystone Heights, A. G. Loudon, supt., 
$55,000 to cover increased costs and con- 
nect members. 

Grorcia—Okefenokee Rural Electric 
Membership Corp., Nahunta, $26,000 to 
cover increased costs. Slashpine Electric 
Membership Corp., Homerville, $35,000 to 
cover increased construction costs. 

IpaHo—Clearwater Valley Light & Power 
Assn., Inc., Lewiston, A. R. Mushlitz, supt., 
$76,000 to cover increased construction 
costs. Kootenai Rural Electrification Assn., 
Inc., Coeur D’Alene, Kenneth Lemley, supt., 
$32,000 for construction and rephasing of 
lines to serve a military unit, and to con- 
nect members. 

InDIANA—Fayette-Union County REMC, 
Liberty, Alden Lewis, supt., $15,000 to 
connect 129 members. Hendricks County 
REMC, Danville, C. O. Stamper, supt., 
$15,000 to connect 129 members. Johnson 
County REMC, Franklin, Edgar Dorrell, 
mer., $12,500 to connect 107 members. 
Morgan County Rural Electric Member- 
ship Corp., Martinsville, R. E. Judah, supt., 
$5,000 for installation loans for members. 
Clark County REMC, Sellersburg, H. C. 
Edwards, supt., $13,000 to connect 127 
members. 

Towa—Maquoketa Valley Rural Electric 


Cooperative, Anamosa, E. D. Beach, supt., 


$32.000 to cover increased construction 
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PROVED RIGHT 
ON TOUGH JOBS 
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J ue proved performance of Ohmite 
Rheostats, Resistors, Tap Switches in 
critical applications is especially valuable 
today. .Their ability to give the longest 
possible service makes them the logical 
choice for electrical 








control in test in- 
struments or power switchboards—for 
meters or motors—for laboratory appa- 












ratus or operating equipment. 


Widest range of types and sizes facili- 
tates selection of the right units for each 
application. Close control Rheostats in 
ten sizes from 25 to 1000 watts. Wire- 
Wound Resistors from 1 to 1500 watts. 
High Current Tap Switches in five com- 
pact models from 10 to 100 amperes, 
A.C. Many stock items. Units produced 
to Government specifications or engi- 
neered for you. 







Send for Catalog and Engineering 
Manual No. 40 


Write on company let- 
terhead for complete, 
helpful 96-page Catalog 
and Engineering guide in 
the selection and applica- 

eam tion of Rheostats, Re- 
a sistors, Tap Switches. 


OHMITE MANUFACTURING COMPANY 


4949 Flournoy Street, Chicago, U. S. A. 
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“All SIZES 
of SERVICE 
CONNECTORS— 
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to 1,000,000 
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and All TYPES” 


You can find exactly the service 
connector you need, in the Penn- 
Union Catalog: Yoke-and-Nut type, 
in a complete range of sizes . . 
Service Entrance connectors . . 
Service Post and Special connectors 
in wide variety. 





























































Also ... the most complete line of 
Tee Connectors, Cable Taps... 
Straight, Parallel, Elbow and Cross 
Connectors Bus Supports, 
Clamps, Spacers . . . Grounding 
Clamps, Terminal Lugs. . . prac- 
tically every good type. 


Leading utilities, industrials, elec- 
trical manufacturers and contrac- 
tors have found that “Penn-Union”’ 
on a fitting is their best guarantee ‘| 
of Dependability. Write for the “Sy 
Penn-Union Catalog. ; 


PENN-UNION Th, 


ELECTRIC CORPORATION 
ERIE, PA. Sold by Leading Jobbers 












Conductor Fittings 
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costs and connect 200 members. Winnebago 
Rural Electric Cooperative Assn., Thomp- 
son, Glenn Bergland, supt., $16,000 to 
connect 150 members. 

Kansas—Central Kansas Electric Co- 
operative Assn., Inc., Great Bend, $125,- 
000 for 176.5 miles of line, 310 members. 

Kentucky—Meade County Rural Elec- 
trification Cooperative Corp., Brandenburg, 
C. H. Brown, supt., $300,000 for 197 miles 
of line, 1510 members. Green River Rural 
Electrification Cooperative Corp., Owens- 
boro, C. T. Smith, mgr., $132,000 for 90 
miles. of line, 607 members. 

Loutstana—Concordia Electric Cooper- 
ative, Inc., Ferriday, E. B. Barnette, supt., 
$205,000 for 176 miles of line, 693 members. 

Micuican—Fruit Belt Electric Cooper- 
ative, Cassopolis, Robert Thompson, megr., 
$30,000 to connect 300 members. 

Minnesota—Tri-County Electric Coop- 
erative, Rushford, Earl J. Kjos, mgr., $598,- 
500 for 498 miles of line, 1,457 members. 
Minnesota Valley Electric Cooperative, 
Jordan, $20,000 to connect 160 members. 
Todd-Wadena Power and Light Coop. 
Assn., Wadena, Paul Richter, supt., $5,000 
for installation loans for members. North 
Star Electric Cooperative, Inc., Baudette, 
$346,500 for 331 miles of line, 1,048 mem- 
bers. 

MisstsstpPI—Yazoo Valley Electric Power 
Assn., Yazoo City, E. L. Willett, supt., 
$15,000 to connect members. 

Missourt—Northwest Missouri Electric 
Cooperative, Savannah, J. R. Lambright, 
supt., $10,000 to provide office headquar- 
ters building. Black River Electric Co- 
operative, Ironton, $5,000 for installation 
loans for members. Central Missouri Elec- 
tric Cooperative, Inc., Sedalia, W. F. 
Schieberl, supt., $25,000 to complete a 
section of the system. Grundy Electric 
Cooperative, Trenton, $118,000, of which 
$37,750 is for purchase of facilities of Iowa 
Utilities Company, balance for construc- 
tion of 60 miles of line, 183 members. West 
Central Electric Cooperative, Inc., Higgins- 
ville, Samuel Greer, supt., $15,000 to con- 
nect 158 members. 

Montana—Big Flat Electric Cooperative, 
Inc., Turner, Drengman Simons, pres., 
$45,000 for acquisition of small community 
distribution lines and new construction. 
Sheridan County Electric Cooperative, Inc., 
Westby, A. T. Oleson, pres., $37,000 for 
acquisition of existing distribution lines 
and new construction. Northern Electric 
Cooperative, Inc., Opheim, Martin Sauber, 
pres., $45,000 for acquisition of existing 
distribution lines and new construction. 

NortH CaroLtina—Roanoke Electric 
Membership Corp., Rich Square, $13,000 
to cover increased construction costs. 
Pamlico-Beaufort Electric Membership 
Corp., Grantsboro, $5,000 for installation 
loans for members. 

Orecon—Nehalem Valley Cooperative 
Electric Assn., Jewell, S. S. Tanner, mgr., 
$20,000 to connect members. Malheur Co- 
operative Electric Assn., Vale, L. S. Heller, 
supt., $36,000 to connect members. Lane 
County Electric Cooperative, Inc., Oak- 
ridge, R. W. Buford, supt., $60,000 to pro- 
vide generating facilities for the cooper- 
ative and the town of Oakridge. 

PENNSYLVANIA—Southwest Central Rural 
Electric Cooperative Corp., Indiana, S. J. 
Orange, megr., $18,500 to connect members. 
Jefferson Electric Cooperative, Inc., Brook- 
ville, H. A. Porter, supt., $12,000 to con- 
nect members. 

Soutu Carotina—Marion Electric Coop., 
Inc., Marion, L. T. Leitner, supt., $11,000 
to cover increased construction costs. Marl- 
boro Electric Cooperative, Inc., Bennetts- 
ville, E. W. Miller, supt., $27,000 to cover 
increased construction costs. York County 


Electric Cooperative, Inc., York, $10,000 
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For dependable anchoring under all con- 


ditions, use Eversticks. Made of tough, 
rust-resistant, malleable iron . ... quick 
and easy to install . . . expand in un- 
disturbed earth. Preferred by engineers 
and crews alike. Write for latest Ever- 
stick bulletin. 


EVERSTICK ANCHOR CO. 


NL tal 19 oe Ok ae 


Where priorities will allow, 
Harper can ship non-fer- 
rous, Monel and stainless 
fastenings. You can “join 
the Navy"’ and manufac- 
turers of panels, gauges, 
instruments and scores of 
other items for Offense, 
now using Harper products 


4320 STOCK ITEMS 


... of non-ferrous, Monel 
and stainless bolts, nuts, 
screws, washers, rivets and 
related items offer a wide 
choice and reduce neces- 
sity of making specials. 
WRITE FOR CATALOG 
and reference book—four 
colors, 80 pages. Harper 
products now available 
only to war and most es- 
sential industries. 


THE H. M. HARPER CO. 


2611 Fletcher Street 
Chicago, Illinois 
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for additional construction cost of refriger- 


ating plant. 





ative, Mountain City, $35,000 to cover in- 
creased construction costs. 
Vircinta—Mecklenburg Electric Cooper- 
ative, Chase City, E. H. Hart, supt., $3,000 
to provide a substation. 
WasHincton—Benton Rural _ Electric 
Assn., Prosser, J. B. Whitehead, megr., 
$40,000 to connect members and cover 
increased construction costs. 
Wisconstn—Eau Claire Electric Co- 
operative, Eau Claire, $90,000 for 49 miles 
of line, 192 members. Dairyland Power 
Cooperative, Genoa, $883,200, of which 
$646,200 is to provide generating facilities 
and $237,000 to acquire existing facilities. 





LETTER 
TO THE EDITOR 





Clarify Neutral Sizes 
to Save Copper 


To the Editor of Evectrica Wort: 
In connection with the saving of 
copper by the electric industry, I be- 
lieve that a clarification of neutral sizes 
would be helpful. For interior wiring 
the National Electrical Code covers 
neutral sizing, but their requirements 
do not seem to satisfy people who are 
designing electric wiring. The June 13 


issue of ELectricat Wortp, for ex- | 


ample, contains an article by R. G. 
Hardy entitled “Check Wiring and 
Transformer Loadings to Maintain 
Production,” in which it is stated that 
two-wire circuits would be benefited by 
conversion to three-wire circuits by the 


addition of a neutral conductor of 


smaller copper cross-section. 


In this connection the National Elec- 


trical Code states that “for 3-wire d.c. 
or single-phase a.c. a further demand- 
factor of 70 percent may be applied to 
that portion of the unbalanced load in 
excess of 200 amp.” Application of 
this provision will not generally result 
in the saving of much copper. Three- 
wire d.c. machines are generally de- 
signed for 10 or 15 percent unbalance. 
Distribution handbooks, such as the 
recent one published by General Elec- 
tric Company, contain graphs and charts 
for secondaries which are based on 
similar small unbalance. In view of 
these it does not seem rational to design 
the wiring which is served by the 
generator or secondary for 100 percent 
unbalance, except in the case of larger 


conductors carrying over 200 amp. 
Electric Light and Power, April, 
1942. carries an article which I wrote 


on the use of reduced sized conductors 
for secondary neutrals. Most of the 
load for which a three-wire secondary 
service is designed is stove load; stove 
ioad is balanced load; therefore, most 
of the load is balanced load. 
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ASE FENG. 


—tarericas Ara Were Fence — Stnce /§§3 


Bayt Sy 


GUARDIAN 


OF POWER UNITS ESSENTIAL TO VICTORY 


@ Production time is now more precious than ever before. Power units must be protected 
against shut-downs caused by hostile trespassers. Safeguarding power properties has been 


a major function of sturdy Page Fence since J. Wallace Page originated 


woven wire fence in 1883, and founded the company which has been | VICTORY First 


At the Page mills, 


a leader in important fence developments. Safeguarding the fence | imen, machines and 


materials areon 


investment through localized, responsible engineering and erecting | occur schedule 


service is also a Page achievement. More than 100 factory-trained, 


for production of 
fence to protect 


long-experienced local firms which own their own plants, make up | Plants working on 


the PAGE FENCE ASSOCIATION, Headquarters: Monessen, Pennsylvania. 


Government orders 





PRODUCT OF PAGE STEEL & WIRE DIVISION — AMERICAN CHAIN & CABLE COMPANY, INC., BRIDGEPORT, CONN. 


HIGH GRADE 
HARD PORCELAIN 


FOR 
Electrical Specialties 
High and Low Voltages 


—— 


IMPERIAL 
PORCELAIN WORKS 


TRENTON, NEW JERSEY 





G.C.A. 


Lamp Replacers 
Lamp Base 
Removers 

Cartridge Fuse 

Tongs 
Switch Hooks 
Send for Catalogue 


We have been making 
safety tools for 26 years 


THE G. C. A. 


Manufacturing Co. 
Pittsfield, Mass. 





Test Insulation the Modern Way 
with a MODEL B-5 


ceo ee 





No more tiresome cranking of a hand-driven generator. 





insulation resistance. 






HERMAN H. STICHT CO., INC. 


New York, N. Y. 


27 Park Place ° 
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This entirely self-contained instrument operates with a steady 
test potential of 500 volts DC, available at 
the touch of a switch. Direct readings in 





PLEASE MAIL BULLETIN 430 for full details. * 
Name 

eee 

Address 


(191) 167 
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BARKER & WHEELER 


Utility and Industrial Valuations, Design and 
Construction of Power Systems, Water Supplies, 
Sewerage and Sewage Disposal, Factory Produc- 
tion and Cost Control Systems. 

1l Park Place, New York City 

36 State Street, Albany, N. Y. 



















































BLACK & VEATCH 


Consulting Engineers 


Power Investigations, 
Valuation, 


Steam and Electric 
Supervision of Construction, 
Tests and Laboratory Service. 


Water, 
Design, 
Mo. 


4706 Broadway, Kansas City, 


BROADWAY MAINTENANCE 
CORPORATION 


AND POWER DIVISION 
Design - Construction - Maintenance 
Transmission, Distribution and Rural 
Electric Lines 


Long Island City, New York 


LIGHT 


47-47 35th Street 


E. J. CHENEY AND CO. 
ENGINEERS AND CONSULTANTS 


Design, Supervision of Construction 
Rehabilitation Engineering, Reports, Studies 
Valuations, Economic and Business Surveys 


61 Broadway New York 





HUGH L. COOPER & CO. INC. 


General 


Hydraulic Engineering, including the 


design, financing, construction and management 


of hydro-electric power plants. 


30 Rockefeller Plaza New York 








DAY & ZIMMERMANN, INC. 
ENGINEERS 


Design - Construction - Management 
Investigations and Reports 
, . » 
NEW YORK PHILADELPHIA CHICAGO 


Packard Building 


Electrical Testing Laboratories Inc. 
WAR WORK TESTS 

ELECTRICAL MECHANICAL PHYSICAL 

CHEMICAL for compliance with Government 

Specifications 

Research—Certification 


79th Street New York 


Inspection—Analysis 


2 East End Avenue at 


H. F. FERGUSON 


Consulting Electrical Engineer 
Rate Investigations and Comparisons 
Plant Surveys—Reports 
288 Alameda Ohio 


Avenue Youngstown, 


ROBERT E. FOLEY 
CONSTRUCTION CORPORATION 


Rural Lines 
Fire Alarms—Telephone Lines 


Lines—Transmission 


48 Griswold St. Binghamton, N. Y. 








168 (192) 














Consulting Designing 
Accounting Testing 
Valuations Financing 
Management Inspections 
Appraisals Cost Analysis 
Construction Investigations 





FORD, BACON & DAVIS, Inc. 
ENGINEERS 
DESIGN ¢ CONSTRUCTION 
REPORTS 


VALUATIONS e 
New York 
Philadelphia — Washington — Cleveland — Chicago 





FRANK F. FOWLE & CO. 


Electrical and Mechanical 
ENGINEERS 


35 East Wacker Drive 


Chicago, III. 





HENKELS & McCOY 


(Electric & Telephone Line Construction Co.) 
Wood pole transmission lines 
Electric Distribution and maintenance 


Philadelphia, Pa. 








HOOSIER ENGINEERING 
COMPANY 


Erecting Engineers 
Transmission Lines, Substations 
46 So. 5th St., Columbus, Ohio 
327 South LaSalle Street, Chicago, Il. 
136 Liberty St., New York 








WILLIAM S. LEFFLER 


succeeding 
CHARLES F. LACOMBE—WILLIAM §S. LEFFLER 
Engineers —— Economists 
Public Utility Management Problems 
Economic Audits for Selective Load Building 
Balanced Domestic Load Development 
Cost Analysis—Rate Cases 


Noroton, Connecticut 


‘CHAS. T. MAIN, INC. 


Engineers 
Boston, Mass. 
Electric, Steam and Hydraulic Projects. 


Investigations, Reports, Designs and 
Appraisals. 


DANIEL W. MEAD 
F. W. SCHEIDENHELM 


Consulting Engineers 
Hydro-Electric Development, Dams, Water Supply, 
Flood Control. Engineering Problems relating to 
Water Rights and Water Power Law. Appraisals. 

New York City, 50 Church St. 





ARTHUR L. MULLERGREN 


Engineering-Management 
Public Utilities—Natural Gas 






Kansas City, Mo. 
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Recording & Statistical Corp. 


BILL ANALYSIS—CONSUMPTION 
STUDIES 


THE ONE-STEP METHOD 






Bill Frequency Analyzer 
102 Maiden Lane 






New York 








SANDERSON & PORTER 


Engineers 
for the 
FINANCING—REORGANIZATION— 
DESIGN—CONSTRUCTION— 
of 
INDUSTRIAL and PUBLIC 
Chicago New York 


UTILITIES 
San Francisco 








SARGENT & LUNDY 


ENGINEERS 
140 South Dearborn St. 


Chicago, IIl. 





SPOONER & MERRILL, INC. 


Consulting Engineers 
Design—Supervision of Construction 
Reports—Examinations—Valuations 


20 North Wacker Drive, Chicago, Mlinois 





STEVENS & WOOD 


Incorporated 
ENGINEERS AND 
CONSTRUCTORS 
New York 


30 Broad Street 





STONE & WEBSTER 
ENGINEERING CORPORATION 


Design and Construction 
Reports * Examinations * Appraisals 
Consulting Engineering 
BOSTON ¢ NEW YORK ¢ CHICAGO e HOUSTON 
PITTSBURGH ¢ SAN FRANCISCO e LOS ANGELES 





WELSBACH ENGINEERING AND 
MANAGEMENT CORPORATION 


Engineering - Electrical Construction - 
Management - Electric and Gas Street 
Lighting Maintenance 
1500 Walnut Street Philadelphia, Pa 


THE J. G. WHITE 
ENGINEERING CORPORATION 


Engineers — Constructors 


New York, N. Y. 








READERS MAY CONTACT 
THE CONSULTANTS 


whose cards appear on this page 
with the confidence justified by the 
fering of these special services natic 
ally. 
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I have tried to influence the WPB 
to make a study of neutral conductor 
sizes by a series of field measurements, 
but have been unsuccessful. At least 
one of the large electrical manufactur- 
ing companies is also inclined to show 
no interest in the study. At the present 
time we are facing a copper shortage, 
and it is my opinion that such a study 
should be made and made promptly 
so that the results can be used to save 
copper for the critical period ahead. 
Summing up, I wish to state as fol- 
lows: There is, at the present time, 
a useless waste of copper in the sizing 
of neutral conductors. An immediate 
study should be instituted to clarify 
this situation. Based on this study, code 
regulations and utility standards should 
be modified to conform with the con- 
clusions of such a study. It is a fore- 
gone conclusion that such a study and 
the adherence to the results obtained 
from it would result in the saving of 
an appreciable amount of copper for 
the war effort and would result in more 
economic wiring. 
ArtHur L. BENNETT, 
Hibbing, Minn. 


Utility Abandons Efforts 
to Compromise Rate Case 


Peter O. Knight, president of the 
Tampa Electric Co., stated in a letter to 
Chairman C. C. Watson of the Tampa 
Utility Board that no further effort will 
be made by his company to compromise 
electric rate litigation. Proposals of the 
utility to end rate litigation by adopting 
the present rates in force in either Jack- 
sonville or Miami, Fla., were rejected 
by the Tampa Utility Board. 

“We have endeavored in every way 
possible for three years to compose the 
differences between us, but we have met 
with a wet blanket in every respect.” 
President Knight said in his letter, 
which was published as an advertise- 
ment. “We will push completion as rap- 
idly as possible of the pending suit be- 
fore the courts .. .” 

The letter reviewed the creation of 
the utility board, its order for a 30 per- 
cent reduction in electric rates, the 
court suit, and the company’s recent 
offer to compromise on the basis of rates 
in Miami or in Jacksonville. 


Builds New Boiler Unit 


Increasing its capacity to supply 
power to the new federal TNT plant at 
Allenwood, the Pennsylvania Power & 
Light is constructing a $25,000 
boiler unit at its Williamsport division 
plant. New lines will be erected to the 
federal project. 


Co. 
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Sherman Announces New 
PLASTIC connectors 


2 Colors — 





for the 
Hot Wire 


for the 
Ground 


RED— 
WHITE— 





The most improved Fixture Connector 
on the market. Made of tough, durable 
PLASTIC and color coded so you can 
identify connections after they are made 
—a great convenience where wiring is not 


polarized. 


Ample size body and set screw. Com- 
pletely non-metallic—the only non-metallic 
connector with positive set screw for per- 
manently securing wires. No return trips to 


repair black-outs. 


Packed—100 in carton, all one color. 


Also furnished in bulk as specified. 


Sl 


@ Extra strong, with larger 
body and set-screw 





@ Completely non-metallic — 
no taping 


@ installed with ordinary 


screw driver 


@ Color coded, for easy iden- 
tification of connections 


@ Made entirely of tough, 
durable Plastic 


H. B. SHERMAN MFG. CO. Battle Creek, Mich. 


It’ Ss Hard to Stump | 





In the electrical industry, there are few | 
pushing, pulling, lifting, spreading, bending | 


or holdin jobs that a Simplex Util-A-Tool 
can’t do faster, safer and easier. 


Electrical contractors, maintenance men, | 


generating plant men, will find this versatile 
tool quickly pays for itself. Removes pulleys 
from electric motors—pulls plate or spoked 
wheels, gears, bushings, etc. 


cable. Straightens bent structural members, 
bends pipe, tension guy wires, holds parts 
for welding. And that’s just part of the jobs 
it does! Send for Bulletin P&P 41. 


Templeton, Kenly & Company 
Chicago, Illinois 
Better, Safer Jacks Since 1899 @ 


Simplex Jacks 
A better Jack for every job - 
many jobs for every Jack 
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Pulls heavy 











WE CAN HELP YOU 


| SOLVE CONVERSION PROBLEMS 


+ 
We are specialists in: 


—design and manufacture 
of COILS wound with mag- 


net wire, 


— manufacture and use of 


MAGNET WIRE, 


—all insulation problems. 


Write Us 
THE ACME WIRE CO., NEW HAVEN, CT. 


ACME WIRE PRODUCTS 


VARNISHED INSULATIONS 
MAGNET WIRE, COILS 
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That transmission 
line fact you 
want Is 


No matter what it may be, you will find com- 
plete data in this practical handbook for linemen, 
foremen, and other employees of line departments. 
This big home-study and reference volume is 
filled with the facts you need in order to do 
quick, safe, efficient work. Do you want to brush 
up on electrical fundamentals? Are you looking 
for information on electrical systems in general ? 
Do you want standard procedures, the methods 
crack linemen follow, the descriptions, directions, 
and data to help you overcome problems in con- 
struction and maintenance? 
You will find them all 


this meaty volume. 


SEARCHLIGHT 
SECTION 


(Classified Advertising) 
Employment : : Equipment 
Business : : Used or Resale 
“Opportunities” 


UNDISPLAYED RATE 

10 Cents aA Worp. Minimum CHarGm $2.00 

Positions Wanted (full or part time salaried em- 
ployment only), % the above rates payable in 
advance. 

Bow Numbers—Care of publication New York, 
Chicago or San Francisco offices count as 10 
words. 

Discount of 10% if full payment is made in 
advance for 4 consecutive insertions. 


DISPLAYED RATE 


Individual Spaces with border rules for promi- 

nent display of advertisements. 

The advertising rate is $7.25 per inch for all 
advertising appearing on other than a@ con- 
tract basis. Contract rates quoted on request. 

An advertising inch is measured %” vertically 
on one column. 3 columns—30 inches—to a 
page. 


POSITION VACANT 


ground hardware and connectors, by established 
company with national distribution. Must be 
thoroughly competent and sufficiently experi- 
enced, to design fittings to meet any trend in 


ergency. Full or part time. 


HUNDREDS OF FACTS, 


how-to-do-it methods, 
time and trouble 
saving suggestions, 
given in these 
chapters: 
1. Elementary Electrical 
Principles 
. The Electric System 
. Distribution Circuits 
. Line Materials 
. Line Equipments 
. Line Protective 
Equipment 
. Line-control Equip- 
ment 
. Fundamentals of 
Line Design 
9. Pole-line Erection 
10. Tower-line Erection 
1l. Inspection, Testing, 
and Maintenance 
12. Rural Lines 


13. REA Manual of Oper- 
ation and Mainten- 
ance 


14. Safety Methods in 
Construction of Over- 
head Lines 


15. Pole-top Resuscita- 
tion 
16. First Aid Talks 


17. Accident Prevention 
Course for Linemen 


682 ILLUSTRATIONS 


many showing complete, 
step-by-step sequences 
of work, are an impor- 
tant feature in making 
this book practical, easy 
to use and to under- 
stend. 
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Revised, enlarged, up-to-date 2nd edition 
By Epwin Kurtz 


Professor of Electrical Engineering and Head of Department, 
State University of Iowa, formerly Member of the Educa- 
tional Department, The Milwaukee Electrical Railway and 
Light Co. 


652 pages 6 x 9, 682 illustrations, $4.00 


This book is a great manual of principles, data, 
methods and cautions on all aspects of the lineman’s 
work. Everything is covered, from the elements of 
electricity to maintenance of lines, and first aid work. 
The writing is clear, simple, understandable. The 
treatment is complete, descriptive of everything you 
want to know, backed up with many _ illustrations, 
tables, diagrams, charts, and other explanatory and 
reference aids. 

Use it as thousands of other line department work- 
ers have—to check your methods against the practice 
of others, to get quick, dependable answers to problems 
that arise on the job, to brush up on special points, 
and for consistent study to improve your knowledge, 
grade, and earnings. 


sanseneccsccceseseeee Mail this COUPON FOF sssesesssenesseesesees 


10 DAYS’ FREE EXAMINATION 


McGraw-Hill Book Co., Inc., 330 West 42nd St., New York 


Send me Kurtz—Lineman’s Handbook for 10 days’ examination on 
approval. In 10 days I will send $4.00 plus few cents postage or return 
kK postpaid. (We pay postage if you remit with order.) 


Address . 
City and State 
Position 


Company ‘ : ’ yee W. 7-11-42 


confidence to P-56, Electrical World, 330 W. 
42nd St., New York, al 


EMPLOYMENT SERVICE 


SALARIED POSITIONS — $2,500 to $25,000. 

This advertising service of 32 years’ recog- 

nized standing negotiates for positions of cali- 
indicated. Procedure individualized 


ered. If salary has been $32,500 or more send 
for details. R. W. Bixby, Inc. 262 Delward 
Bldg., Buffalo, N. Y. 


EXECUTIVE AND TECHNICAL MEN, Quali- 

fled candidate desiring $2,500 to $20,000 posi- 
tion may contact employers through our con- 
fidential services, established 27 years. The 
National Business Bourse, 20 W. Jackson Bivd., 
Chicago. 


POSITIONS WANTED 


utility engineering experience. " 
Assistant-Chief Engineer of an eastern Utility. 


only for a responsible engineering or executive 
position. Electrical World, 330 W. 
42nd St., New York, N. Y. 


CHIEF SYSTEM OPERATOR, 15 years experi- 

ence operating steam and Hydro plants and 
interconnecting transmission lines up to 114 
k.v. wishes to make change. Southern states 
preferable. PW-53, Electrical World, 330 W. 
42nd St., New York, mm. 


ELECTRICAL ENGINEER 2 years experience 

presently employed nondefense desires posi- 
tion in Chicago area. First Polish National. 
PW-57, Electrical World, 520 N. Michigan Ave. 
Chicago, Ill. 


“TECHNICAL ABILITY 
and MANPOWER” 


to do your 


Electrical and Mechanical Designing ! 


Complete Plan Preparation—Specifications 
Estimates—Installation Supervision 
Industrial Plant Planning 
Layouts—Production Systems, etc. 
Ample Facilities—Maintained Schedules 
Write—Wire or Phone 


Equipment Engineering Associates 


Telephone—ANDover: 3420-21 
64 W. Randolph St. CHICAGO, ILL. 
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